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| «Fader in all kind of ingenuous arts and 

: ee. , muſt wks S e jour 
| preſſures and low condition, to be nant 

of the leaſt miſchiefs (amongſt thoſe many 
ether) under whichthe Common-wealth of 
learning does now ſuffer. 

It would in many reſpects much con- 
dece to the general advancement of reli- 
'- | gion and learning, if thereformed Chur- | 
| {ches inwhoſe cauſe and defence your a. 

wily hath ſo deeply ſuffered ," were but | 
effectually mindfull of their engagements 
10 it. And particularly, if theſe preſent | 
wnhappy differences of this Nation did 
not occafion too much  forgetfulneſſe of | 
their former zeal and profeſſions for the 
vindicating of your family, and the re- 
ſtoring off jour Highneſſe ; the baſtning | 
aud accompliſhment of which , togenber 
with the increaſe of all heavenly bleſſings | 
pon your Higbneſſe, ſhall be the hearty | 
b e P 


rere 


Your Highneſſe 
moſt humble and moſt derote d 
8 ; \ ſervant and Chiplain, 1 | 
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THE READER. 


il is related of Hereclitne 
chat when his Scholars 
had found him in 2 
tradeſmans ſhop, whe- 
Q - ther they were aſhamed | 
to enter. He told — | 
S2. xeque tali loco dii do- 
[ant immortales , that the gods were 28 
well converſant in ſuch places as in others; 
Intimating that a divine power and wiſ- 
dome might be diſcerned even in thoſe 
common arts, which are ſo muck deſpited 
And though the mannall exerciſe and pri- 
ctiſe of them be eſteemed ignoble, yet the 
ſtudy of their generall and i 


It hath been my uſuall cuſtome-in rhe 
courſe of my other ſtudies, to propoſe di- 
vers Mathemarica!l or Philoſophicall inqui- 


| ries,for the recreation of my leiſure howers; | 
and as I could gather ſatisſactiun to com- 


poſe them into ſome form and method. 


Some oftheſe have been formerly publi- 
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ſhed, and I have now ventured forth this 
diſcourſe wherein beſides the great defi 
and pleaſnre ( which every rationall-Reader 
mult needs finde in ſuch notions as carry 
with them their own evidence and demon- 
ſtration) there is alſo much real benefit to be | 
learned;parcicularly for ſuch Gentlemen as 
employ their eſtates in thoſe chargeable ad- 
ventures of Drayning, u vec 
who may from hence leara thechief grounds 
& natuge of Engines,$ thereby more eatily | 
avoid che deluſions of any cheating lp 
ſtor; And alfo for ſuch common ar 
as ate well skilled in the practiſe of thèſe 
arts, who map be much advantaged by the 
right underſtanding of their grounds and 
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8 Fs E 29777 nee renal 
. Num hath obſerved, that the reaſon 
? _ why. Germany: hath been ſo eminent for 5 
eee | Mechanicall inventions, is becauſe there | * 
= have been publike Lectures of this kind | 
2 inſtituted amongſt them, and thoſe not on- 


4 ly in the learntd languages; but allo in the 
8 vulgar tongue, for the capacity of every | -: 
* unlettered ingenious Artificer. 7 þ 


. This whole Diſcontſe I call Marbemati. | 
aul Alugiokbecauſe the art pt ſuch Mecha- 
nicall inventions as arc here chiefly infiſted | - 
52rd | _ hath been Formerly ſo ſty led; and in | 
'@,-| | alluſion do vulgar opinion which doth com- 
""__ | monly mat aj {ok range operations 
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—— de As the chuefeſt in diſcoyering/0f I 
Mocha e 2 
The econdihyledbyGhe name of De- | 
dalus,who_is related to be one of the firſt 8 
& moſt famous amongſt the Ancients for his þ 
| skil in making Automarzor ſelf-mov 125 4 
ines : both cheſe being two of tl Bal 5 
t ors char did reduce” ? 
dre woes Mechwnicall experi — 92 4 
molt part large and volugia er 
price and 100 0 gotten; and belies th 
are nat 
vulga 
arts'6 | 
conveniences —  pneaſore re- 2 
| medied,together with the addition (if I mi- | 4 
deere | | 
and not inſiſted upon by | 
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| ne Method of this following 
| Diſcourſe, . 


The firſt Book, 
Chap. I I He exveliency of theſe Arts. 


hey were concealed by 
| the Ancients. 252 enen ns es 
, rreated of thew. = 29461 3466 
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ch.. Concerni ue the ve hls Art 


In 


the Balance:. 


Heut, the Leaver. 


ab How the naturall motion oy 
creatures is conformable to t fer 
en rules. 
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were concealed by, the My ho 


. Aumthours that have treated of them, 


LL thoſe var ious ſtudies a- 
bout which the ſons of men 


doe buſie their endevours, 


Divine. 


Powers. 
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1 Archimedes, or, Li. .“ 
To the firſt of theſe, is reducible, | 
not onely the ſpecularron of Theolo- 
gicall truths , but alfo the practiſe of 
thoſe virtues, which may advantage | 
our minds, in the enquiry after their 
pay happineſſe. And theſe arts a- 
one may truly be ſtyled liberall, 
Que liberum /. hominem , quibus 


cure wvirius eſt, (faxth the divine Sto- | 
ick) which fer a man at liberty from 
his lufts and paſſions. 

To the ſecond may be referred all 
that knowledge, which concerns the 
frame of this great Univerſe, orthe 
uſuall courſe of providence in the 
government of theſe created things. | 

To the laſt. doe helang all choſe | 
inventions, whereby nature is any | 
way quickned or advanced in her de- 
— — wrap nes expe ; 
being (as it were) but ſo many Eggs, | 
whereby men 0 1E 
to reſtore themſelves from the fuk |* 
generall curſe inflicted upon 'their 
labours. —_ 6 1 
This following Diſcourſe, does 
[ properly appertain to this latter anos 
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Qures, or to geh nature as. In A| 


other , by hd much weir eng nad 
power is more excellent. N. 

they therefore to ber eftermed elle 
noble, becauſe more p finer 
our beſt und moſt d 


es doe nor condacero praftfe as 
|rheir proper end. es | 
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and reverence , fearing leſt a. more 
eaſie and familiar diſcovery, might 


| expoſe. them to contemp Sic. 
| myſterig fabularum cunic i operiuntur, 


| [ammatibus tantum vir, ſapientia in- 
terprete, veri arcani conſciis; Cantenti 
ſint reliqui, ad venerationem , figuris 
fendemti bus à vilitate ſecrerum, ſaith a 


Platonick. 


Hence was it, that the ancient Ma- 


| ns did place all rheir learn- 


in abſtracted en 


| x the principles of that noble 
| profeſſion unto, Mechanicall experi- 

ments. Inſomuch „ that thoſe very 
| Autos near fo them, who were | 
I moſt. eminent their 1 
of chis Kind, fg willing: by 
| cheir own. 


the world, 0 205 abc wonders, | 
chat m ch he be wrought. by cheſe arts, 


eſt unto | 


, Archytas, Archimedes, 
120 ſe — . 


| ded with this blind 
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AQ uintilias ſpeaking to this pu- 
poſe of Archimedes, ſaith thus. Quem- 
vis tantum tamque ſingularem Geome- 
trie uſum, Archimedes, ſingularibus ex- 
emplis, & admirandis operibus oſtende- 
rit, propter que nam humane: ſed divi- | 
ne Kal laudem fit adeptus, ha ſit ta- 
men in illa Platonis per ſuaſione, nec ul- 
lam Mechanicam literam prodere voluit. 
By which means, poſterity hath 
unhappily loſt, not onely the benefit 
of choſe particular diſcoveries, but 
alſo the proficiency of thoſe arts in 
generall. For when once the learn- 
ed men did forbid the reducing of 
chem to particular uſe, and vulgar 
experiment: others did thereupon re- 
fuſs theſe ſtudies themſelves , as be- 
ing but empty and uſeleſſe ſpeculati- 
ons. Whence it came to paſſe that 
the ſcience of Geometry was ſo uni- 
verſally neglected, receiving little or 
no addition for many hu years 
together. tts er ö 
Amongſt theſe Ancients, the di- | 
vine Plato. is obſerved to be one of 5 
the greateſt ſticklers for this fende. 
| en 33 opinion 2 
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Archimedes; or, LiB. 1 


opinion ; ſeverely dehotring all his. 


followers from proſtituting Mathe 
maticall principles, unto common 
apprehenſion or praiſe, Like the 
envious Emperour Tiberius, who is 
reported to have killed an Artificer 
for making glaſſe malleable, fearing 
leſt thereby * ice of metak might 
be debaſed. So he, in his ſuperſtition 
ro Philoſophy, would rather chuſe 
to deprive the world of alt thoſe 
uſefull} and excellent inventions, 
which might be thence conerived , 
then to expoſe that profeſſion unto 
the contempt of the ignorant vulgar. 

But his Scholar 4rs/fotle, (as in ma- 


ny other particulars, fo likewiſe in 


this) did juſtly oppoſe him, and bo- 


came himſelf one of the firſt Au- 
thours, that hath wri any methodi- 


call Diſeurſe ing theſe ane. 


. | chufing rather a certain and general! 
beneſit, before the hazzard that might | 


accrue from the vain and groundlefle 


diſ reſpects of ſome ignora I 
ſpe B F 


Being ſo far from 
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| adorned, as with curious —— — | 


And whereas the Mathematicians of 


1 


| of publike benefit, before the ſha- 


Fnem for their writings of this na- 
ture. Such were Hero Ale andrinus, 


| mus,” Procles Mathematicus, Vitruvius, 
| Guidus Yhbaldds, Henricus Monantho- 
lins, Galiteus, Guevara, Merfennes,Bet- | 
| 14n«s,o5. Befides many others; that 
ly of ſeveralt en- 
Ramelli , F itterio | 


* 


on of it to Mechanicall praiſes,chat 
he rather choughe ie to be thereby 
to be exalred umo its naturall end. 
thoſe former ages, did poſſeſſe all 
their learning, as covetous men doe 
their wealtb, only in thought and no- 
tion ; the judicious Ariſtotle, like a 
wiſe Steward, did lay it out to par- 


ticular uſe and improvement, rightly 
preferring the reality and ſubſtance 
dows of fome retired ſpeculation, . or 
_ opinion. 27 
ince him there have been divers 
other Authors, who have been emi- 


Hero Mec hanicus, Pappas Alexandri- 


have treated In 
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Moſt of which Authours I have 
peruſed, and ſhall willingly acknow- 
ledge my ſelf a debtor to them for |. 
many things in this following Diſ- 
courſe. 


| G APs II. ; 
Concerning the name of this Art. That it 
may properly be ſtyled liberall, The 
ſ#bjeft and nature of it, 


| ＋ He word Mechanic is thought to 
2 12 — 1 be derived am 783. wines x are mul- 
E 14. —— ; tum aſcendere, pertingere : intimating 
the efficacy and force of ſuch inven- 
tions. Or elſe m7 un xalres- (ſaich 
Euſtathius) quia hiſcere non ſinit, be- 
cauſe theſe arts are ſo full of plea- 
ſant variety , that they admit not ei- 
ther of ſloth or wearineſſe. p 
According to ordinary fignificati- | ': 
ice on, the word is uſed in oppoſition to 
© did profti- | the liberall arts: whereas in propri- 
aufen ety of ſpeech thoſe employments a- 
ce under- lone may be ſtyled i liber all, which re- 
landing. guire onely ſome bodily. exerciſe, as 
I manufactures, trades, &c. And on the 
84 PIN con- 


? 


. 
r 
> 


3 
bY 
2 


* 2 - 
# * —— — - 
„ 4 —F * 
. 
- * 

5 1 - 

of, * - 

* 4 = P v - 

N a IT 
Xs 4 E EY 
* 2 : 4 4.1 £ E 
” N N ** 


* 
g * 
N 


n 3 

/ 2 , * . IT IRAs ww. 4h, a A 

A * i” 3 1 * 9 8 > 
; ; [ . ” a 12 * 4 8 1 > * 

* 5 7 7 1 2 6 - o 
8 AP. 2. VACTTUOIIHTONS 5 VETO. - ""F , 

- . oY 
. y £ 
- * 


— — which Al. „ 
covers the generall cauſes, effects and N 
properties of things, may truly be e- | 
ſteemed as a ſpeczes of Phi = 

Bur here ir Thoule be n 
| this art is — diſtinguiſhed into 
a twofold kind: 

1. Ration all. 
2. Cheirurgicall. 

The Rational is that which treats 
of thoſe principles, and fundamentall 
notions , which: may concern theſe | ' 
Mechanicall practiſes. | 
The Cheirurgicall or Manual, doth 
refer to the making of rheſe iinſtru- 
ments, and the exerciſing of ſuch par- 
ticular experiments. As in the works 
of Architecture, Fortifications „ and 
the like. | 

The firſt of theſe, is the ſubject of 
this diſcourſe, and may properly be 
ſtyled liberal, as juſtly deſerving the | _ - - 
— of an ingenuous minde. 
For if we conſider it according to its | 
birth and originall;;:we ſhall Hude ir | 
to ſpring from honòurübie 


being Nee by Camry ow the | 
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one fide, and nue, Philoſophy on 
the other. If according to its uſe and 
| benefir, we may then diſcern that to 
this ſhould be referred all-choſe arts 
and profeſſions, ſo. neceſſary for hu- 
mane ſociety, whereby nature is not 
onely directed in her uſuall courſe, 
but ſometimes alſo commanded a- 
gainſt her own law. The particulars 
| on. Harbandey, diere , Ge, 
; On, | „Mi t t & c. 
are moſt of them reducible to this 
art, both for their invention and uſe. 
| Thoſe other diſciplines of Logick, 
Rhetorick, &c. doe not more 


5 
c ü 0 

And therefare ate they well wor. 
thy to be entertained with gr 
induſtry and reſpect, chen they 
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or the proportion that is "required 
betwint any weight”, in retation-co 
move it. And ſo it refers likewiſe 
ne —_ doth to chat which is na- 
The proper end for which this n 
2 is to teach how — 
derſtanding the true difference be- 
twixt the weighs and the poicy, a man 
mi plem: 
tothe 
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of quantity; For ſatis faction to this, 
there are two particulars conſiderable. 
I, Mathematicks in its latitude is u- 
ſually divided. into pare and mixed. 
And chough the pure doe handle on- 
ly abſtraf# quantity in the general, as 
Geometry, Arithmeticł : yet chat which 
is mixed doth conſider the quantity 
of ſome particular determinate ſubject. 
So Aſtronomy handles the quantity of 
heavenly morions, Muſict of ſounds, 
and Mechanicks of weights & powers. 
2. Heavineſſe or weight js not here 
conſidered , as being ſuch a naturall 
quality, whereby condenſed bodies do 
of themſelves tend downwards, but 
rather as being an affection, whereby | 
they may be meaſured, And in this 
ſenſe Ariſtatle himſelfe referres it 
amongſt the other ſpecies of quantity, 
which is to be compounded of inte- 
grall parts. So a pound doth, conſiſt 
_ | of ounces, drams, ſcruples. Whence it 
| 9 4 
© | | repugnancyinche ſubject of this art, | 
1 lala al Mathemarichs. | — A 
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T He Mechanicall faculties; „ by 

which the experiments of this 
nature muſt be contrived, are uſual | 
ly reckoned to be theſe un: 


I. Litrs, * The Ballast. ; 
2. Vectu. 2» The Lever. 
. Axis in| 3. The Wheel. 
gun 8 edn 
4. Trochlea. 4, The Pu | 
J. Canes. i 
6. Cochlea, 4.6. To Screw... 


—— 
& the Leaver are uſually — 
togethex, as — 
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clear diſcovery of cheir natures, 72 
ſhall treat of them ſeverally. 

The firſt invemion of che bullence 
is commonly attributed to Aſtra, 


who is therefore deified for the god- | 


deſſe of juſtice ; and that inſtrument 
it . * — 
all ignas. 

The 
ſo ET known, and 


ir avs 
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For che wee r 
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there be an equall 
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doch increaſe ——— to Its | 
diſtance from the Center. Thus one 
pound at P, will equiponderate unto | 
two pounds at B, becauſe the diſtance 
A D, is double umo 4 B. And for che 
ſame reaſon, one pound at E, will e- 
quiponderate to three pound at B, and 
one pound at F, unto ten at B, becauſe 
| there is Mill the ſame diſproportion 
| betwixr their ſeverall diſtances, 
This kind of Ballance is nſuglly: 
| ſtyled Romana, ſtatera. It ſeems to 
5 of ancient uſe, and is met 
by Ariſtotle under the name dt 
" Hence i it is cafie ro apprehend; how 
thar falſe: ballance may be compoſed} 
ſo often condemned by the wiſe man, | 
as being an abomination to the Lord. 
If the ſides of the Beam be not e- 


_ | qually divided, as ſuppoſe one have: | 


10 parts, and che other IT; then any 
two weights chat differ according to 
this proportion, (the heavier 1 
laced on the ſhorter ſide, and the 
— the longer) will equi 
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appole 4 C,to have 11 ſuch parts, 


A B, has bu 10, and yes both 


| of hem ro beinchemſeve e 9 | 


ht; it is certain, that whe 3 
e ſcoles be empty, or whether in ch E 
Cole B, we put 11 pound, 2 1 
ee . both ofthem ſhall equi 8 
e 
a diſproponion in 0 ON 
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| For the remedying of ſuch abuſes the 


| * meaſures. 


che — for the preſervation of 


| it was to look unto all manner of eu- 


35 


 publike ſtandards and originals, by 
which-all other meaſures were ro be 


a Toi 8 prog | 
cerning the Mefchants in His time: 


Ancients did appoint divers officers, 
ſtyled Z-zm, who were to overlook | 


o great care was there amongſt 


commutative juſtice from all abuſe | 
and falſification in this kind, that the 


* and allowed, were with much 
religion preſerved in the 0 
the care of them being committed to 
che Prieſts and Lævires, whoſe office | 


1 and ſize. Hence is that 

exprefſion , Arcurding to the flhekel » 
2 San ; and chat Law, Af 
marions ſhall ber accordin ts ib 
pee! of the Sanum „ which a0 0 | 

e ge br or com, di- 

RR Rom, more then the vul-ſ 

» (as ſome fondly conceive ) dar 
8 oblige inen in their dea- | 

hw and traffique ro make uſe of 2 

3 _ jul 


The nner how ſach Aecaeful 


— — be dffcovered, is by 

mm — weights into ech other 
fon drhen mim inequality will be 
manifeſt, 

From the former grounds rightly 
| apprehended, it is'cafic ro conceive 
how 'a man may finde ot the faſt 
proportion of a weight, whictiittany 


Ae , ſhall equiponderate to 


in 
ſeverall berg the 2 


Some of theſe baJlunces ure ritae 
ſorxac, (thole 4 | 
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mixed together, the differens gravity 
of divers in the water, from 
what they have in the openair, with 
divers the like ingenuous inquiries. 
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Cav. IV. 
Concerning the ſecond Mechanick fa- | 
culty, the Leaver. 


| T He ſecond Mechanical faculty, is 
the Leaver; the firſt invention 

of it is uſually aſcribed to Neptune, 
and repreſented by his Trident, which 
in rhe Greek are boch called by ons one 

name, and are not v 

being both of them — broa- 
der at one end, then 8 | 
There is ons Den coy 1 
cerning, it, 0 is (as it were ; 
j very {um and epitome of Earn thy 
an, The. of it is thus expreſ- 1 
8 ſed by Aniſtatle, nee, aer 7 | 
ener C95 rü, ailimeder. That [ 
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is, , „ as whe we i | | 
pore TEA : 

center, , unto! the d. 

wap center and the | 

wer, 284 75 0, reciprocally. Orthus, 
the power that doch equi 

with any weight, muſt have the ſame 

proportion unto it, as there is berwixt 


their ſeverall diſtances from the cen- 
ter or fulciment : as in this following 


A. O * 5 5 B . 0 1 
i 
5 E 


Where 1 the Lenny todes 
repre ſented by the AB, = Poole 


center or * prop 

the wei ght to b fuſtaine D: che 

— doth uphold it 2.11 
Now the of the forelaid 

principle doth import thus much; 


chat th OT muſt bear the == 3 


E C3 ſame | 


b 4 — — r 
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1 4 N A ; 
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| 


ande proportion tv the weight D, 2 
the diſtance C A, doth to the other | 


CB; which 5 becauſe it is oQuple in 
the preſent example, therefore it will 


wilt equiponderate to-eight pounds 
at A, or D, as is in the fi- 
gure. The ground of which maxime 
is this, becaufe che point C, is ſup- 


] poſed to be the center of gravity, on 


either fide of which, the parts are 
of equall weight. 

And this kind of proportion is 
not onely to be obſerved when the 
power doth preſſe downwards, (as in 
the: former example) bur alſo in the 
other ſpecies of violent motion, as 
lifting, drawing, and the like. Thus if 
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follow that one pound at 5, or E, 


» 


the prop or fulciment were ſuppoſed | 
tobe at the extremity ofthe Lever, 
|} ad; u d. t | omen 
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ichen each of the extremities won 


as the diſtance 4 B;, is unto 4 C, ſo 


B, that is, the power at 4, muſt bee 
double to that at C, becauſe the di- 


ſtance B C, is twice as much as B 4, 
From whence it is eaſie to conceive, 


— any burden carried — two 
ions, may be ꝑtoportioned accor · 
Jing 49 their 7 ſtrengths. If 
the weight were imagined to hang 
at the number 2, then the Porter 8 
C, would ſuſtain but two gf thoſe: 
parts, whereof. that ar 4, did 


16, If is be ſuppoſed at 
(3)zhen the ſtrangrh ax C, 0 
4, would be hut as three to fifteen 


Bur if it were ar the figure 


articipate of it alike , becauſe tha 
ing che middle, both the diſtances 


(are equall. If at the number ( Iz) then 


is the power at C, to the weight as 4 


— 18 
ed ac the 
. 1 


nne 


ength at „ to be 


4 double 
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— unto — And = | 
like manner are we ro conceive of che 
other intermediate diviſiounns. 


Thus alſo muſt it be, if we ſi 
the power to be placed —— 
fulciment and the weight, as in this 
example. 


V Ws . 
a rr A 


Where, as AC, is to A 3, ſo is the 
power at B, to the weight ar C. 
| Hence likewiſe may we conceive 
the reaſon why it is much harder to 


the ſhoulders, or in the band, if it be 


if it be ſuſtained by the middle of ir. 
The ftrength that muſt equipopde- 
rate at the nearer end, ſometimes in- 


held by either of the extreams, then 


Imagine 


# 


- > W-” 


carry any long ſubſtance, eicher on | 


creafing the weight "almoſt double N 
to What it is in it ſelf, 


+ 
&.- f 
1 


Imagine the point A, to bee the 
lace where = frog - ſubſtance ( as 
uppoſe a Pike) is ſuſtained ; it is 


that the ſtrength ar 8, (which makes 

it lye levell) muſt be equall coall the 

— A C, which is almoſt the whole 
ike. | 


elevaring, ſolikewiſe is it in the draw- 
ing of any weight, as a Coach,Plow, 
or the like. | 


- 


N from the former principle, 


And as it ĩs in the depteſſing, or 
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EP aac abc... 


de 


—LerthelineDs, pelo * pole 
on which the burden is 
2 and che line 4 C, the eroſſi 


\, | barre; at sach af ins exttemicies, 


there is a ſeverall ſpring - tree & N 


4. and C, ace equally diſtent from 
the middle. B, — in this caſe 
the ſtrength muſt be equall on both 


ſides; bur if we ſuppoſe one of theſe | 


ſpring · troes to bee faſtned unto * 


Points E, or F, then the 


— to draw on that Lge bs 
much more, as the diſtance EB, 


or F B, is leſſe then that of 4 B, that 


and I Z, to which either horfes or | 
onen may be faſtned. Now becauſe 


is, either as three to four, as E B, to 


ll | 
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not draw 2 quarter, us 
the other u E, n 
as one at F. | 

Whence it is ecafie to conceive 
how a husbandmen (ca inne, 
veninns ad aura juwenci ) may pro- 
partian the labour of drawing ar, 
2 to the {overall of 


Ua this; Mechanieall - ns Fe 
ſhould bee reduced ſundry other in- - 
ſtrumems in common uſa- Thus the | x; 
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| for the natural | motion of living 
creatures is conformable to SY 


| manner of their frame and 


ffciall les. 


a vYy 


F forme ormer pincpl 1 alrea - | 


 artifi- 
ciall wary dead motions, it will not 
be alcogether i inent, if in the 
next place, wee apply it unto-rhoſe 


not r by the ſame kinde of 


: In all 'perſea living crearures.there 
is à twofold kind of motive n 
ments: 
a Primary, the muſcles. 
3 L199 
The muſcles arc naturally fined 
to be inſtruments of motion, by the 


ſure; of fleſh as their 
of Nervs, Ii 


1 — — Aueries, and Mem 
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that are naturall in living bodies, 
and examine whether theſe alſo are 
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brain. The cds for ay om — 2 | 


ning of them, chat they IT. 


and languiſh in their motions. 


rigs em ltr nr hg | 
tcries for xhe ſ ying of chem with 


ſpirit, and The Man- 
branes for the com ks 


cloſure of all tbeſe together, — pou 
the diſtinction of one muſcle from 


another. There are beſides divers 
fbre or hairy ſubſtances, which na- 
ture hath beftowed for 'the farther 


— of their motions; theſe 
2 ed through every muſcle, 

o joyn t in the end of 
them, as to intire nervous bo- 


dies, which are called Tendomes, al- 


moſt like the Fuer een . 


1 Galen) m̃ay fi pared to the 
brooke - on Wop 8 7 hd eee 
| ce eas the AR „Which, as i |: 


ought to be ſo "the. ſtronger, 
by bow. much it is pur to a greater 


force; ſo likewiſe by this, doth na- 


ture eng 
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| for thoſe motions, —— 
would en mes For thee 0 
Whence it ma N 
that according © the opinion on of 
that eminent Phyſitian, cheſt natu- 
rall motioms are tegulared "the 
like grounds with the arcifi 
2+ Thus alſo is it in thoſe ſecon- 
dary inſtruments of motion, the 
4 members: ſt which, the hund 
4 | Deaſuper- is *av ö, the inſttumem of in- 
ane. ſtruthents, (as Galem ſtyles ir; ) and us 
2 che ſoul of man doth bear in it che 
image of 9 — and. 
— x of che body 
— in fore fort to ropreſene the | 
ommpotency bf God, whileſt it is 
able #0 perform ſuch various and 
| wonderfull effects by the help of ns 
art, But now for ies own proper 
| | zur} firength, in che feng any | 
1... - gte Weights this is always propor- | 
.-- -» | Gofied | accor to is cextetifron 
from the body, Ming of leaſt force 
nen it is fully ſtrerched our, or ot | 
afths- énd, (us we fuy) beraule then 
due de ſhonlde. See is as the center of 
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its motion, from which, the hand inf 


that 2 ing very remote, the 
weight oß any thing it holds muſt 
be accordingly. augmented. Whereas 
the arm being drawn in, the clbow 


joynt doth then become its center, 


which will diminiſh the weight pro- | 


portionably, as that pam is neerer 
unto it then the other. 


To this purpoſe alſo, there is a- 


nother ſu probleme propoſed by 


| backs, as 


Ariſtotle , concerning the poſtures. of | c.31. - - 


ſitting and riſing up. The quære is 
this, Why a man cannot riſe up from 


| his ſeat, unleſſe he firſt , either bend 


his body forward, or thruſt his fret 

2 : TEE | $5 
n the. ure OL i „Our 

are ed to make a Tight angle 


| 


with our thighs, and they with our 
. 


"hs 2. 
1 ” x 
N = 2 


D 


1 


Where let A B, repreſent the back, 
3 C, the thighs, C D, the legs. Now | 
it is evident, chat a man cannot riſe 
from this poſture, unleſſe either the 
back 4 3, do firſt incline unto F, to 
make an acute angle with the thighs 
BC; or elſe that the legs C D, do in- 
| cline towards E, which may alſo | 
make an acute angle with che thighs 
cʒ or laſtly , unleſſe both of them 
do decline to the points G H, where g 
they may be included in the ſame 
perpendicular. | 
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mentators, Mona 
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Philolopher propoſes theſe two par- 
ticulars. = GE 
1. Aright angle ( faith lie) is a 
kind of equality; & that being natural · 
ly the cauſe of reſt, muſt needs be an 
impediment to the motion of riſing. 
2, Ky | wm either of the 
s are brought into an acute an- 
yh the heed bring removed over 


the feet, or they under the head; in | 


ſuch a poſture the whole man is 
much neerer diſpoſed to the form of 
ſtanding, wherein all theſe parts are 
in one ſtreight ndicular line; 
then he is by the other of right an- 
gles, in which the back and legs are 
two parallels; or that of turning 
theſe — angles into obtuſe, 
which w 


But neither of cheſe particulars(as 


I conceive) doe fully ſatisſie the pre- 
ithex doe the Com- 


ſent. quære, 1 


ius, or Gucbar 


: 2 


better reſolve ir. Racher ſuppoſe 


d not make an ere po- 
| ſture but declining. 1 
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| . che dds of- which i whe 
place of the fulciment, A B, as the 
weight, CD, the power that is te 
raiſe it. 
| Now the body being firuace in 
this rectangular forme, the weight 
43, muſt needs be augmented 
rtioably to its diſtance from the 
— , Which is about halfe the 
thighs; whereas if we ſuppoſe either 
the weight to be inclined unto F, or 
the power to E, or both of them to 
GH, then chere is nothing to bee 
lifted up but the bare Weight & ſelf, 
which in this ficuation is not '« all 
increaſed with any addition by di- 
ſtance. 
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3 A, is ſuppoſed: to be the 
| prop or fulciment, 3 
a Leaver which ſtands | — 
the power and the weight belonging 
unto it, being quali hoth in them 
ſelves, and alſo in their diſtances 
from zhe prop. Fei, 34 
Bu now ſuppoſe this inſtrument 
1 £0 be altered according to the fitya- 
ion DE, then the weight D, will 
| be diminiſhed, by ſo much, as. the 
| perpendicular _ its center of gra- 
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Archimedes, or, Leaf 


vity HI, doth fall nearer to the prop | 
or fulciment at A. Andthe power at 
E, will be ſo much augmented, as the 
rpendicular-ro its center (X E)does 7 
F Il farther from the point at i. And ſo 
3 on the contrary in chat othet ſituation cl 
: of the Leaver F G, whence ir is" eaſie de 
to conceive the true reaſon, why the in 
inclining of the body, or the putting | w 
back of the leg, ſhould ſo tnuch con- | rc 
duce to the facility of riſing. 
From theſe groundglikewiſe may 
Sic Fra: | we underſtand, why the knees ſh 
© Tre. rig. be moſt weary in aſcending, ad 
I=. thighs in deſcending, which is, Be. 
5 canſe thc weight of the body doth 
bear moſt * the knee - joynts, in| 
raiſing it ſelf up, and moſt upon the 
mulcles of the thighs when it 1 
it ſelf in comming down.. 
. There are divers other naturall 
= - problemes to this purpoſe, which 1 
= torbear to recite. We doe not ſo 
. much as goe, or ſit, or riſe, without} 
1 che uſe of this Mechanicall Geome- 
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41 | Ca v. VI. 4 
Conterning the Mheel. 
He third Mechanicall faculty is 
commonly ſtyled axis in peritro- 
chio. It conſiſts of an axis or cylin- 
der, having a rundle about it, where- 
in chere are faſtned divers ſpokes, by 
which the whole may bee turned 
round; according to this figure. 
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| the place White the cord ! is i 


for the drüwing or liſting bp. of any 
weight. 

The force of this inſtiument doth 
conſiſt in that iſ-ptopottion of di- 
ſtance, which there is the 
Semidiameter of the Cyl inder 1 


and the Semidiameter of the r dle N 


* the ſpobes F A., Pdplet us 

ve klie line Ss F fy 2 
whetein 4, is the“ center or fulci 
B, the place of the weighs, a : of 
rhe power. Now it is evident from 


— 4 rmer principles, chat by how 
moch che "diſtance F 4, is greatet 


weight at B. Suppoſe AB, to be a5 
yo (ich _ of A , then e 
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faculty, it will not be amiſſe to con- 
ſider the form af it, as it wall 
being more fully 
As in this aer Diagram. 
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the weight D, muſt. bear the ſame} 
| proportion unto it ; as 4 B, doth co 
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the diſtance 4 B, is in compariſon to}, 
the diſtance 40, by ſo much leſſe 
need the pow: be at C, which may | 
be able to ſupport the weight D, 
3 | hanging at B. - | 
Wo And fo likewiſe-is ic for the other 
4 ſpokes or handles EFH, at either 
of which, if we conceive any power, 
which ſhall move according to the 
ſamecircumference'wherin cheſs han- 
dles are placed, then the ſtrength 
of this power will be all one, as if it 
were at C. But now ſuppoſing a dead 
| weight hanging at any of them, (as 
at E,) then the di ſproportion will 
vary. The power being ſo much leſſe 
then that at C, by how much the 
line AC, is longer then 47. The 
weight [4 being of the ſame force at 
EZ, 1 were — [At 1 | 
point the perpendicular of its gravity 
doth cut the Diameter. py, 
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can bee continued onely: tor ſoſhorr 


a ſpace, as may be anſwerable torthar| 


little diſtance betwixt the fulcimem 
and the weight: Which is always by 
ſo much leſſer, as the iſproportion 
betwixt the weight and the power is 


greater, and the motion it ſelf more 


afie : But now in this invemion that 


inconvenience is remedied, for by 4 
frequent rotation of the axis, the 
weight may be moved for any height 


or length, s occaſion ſhall require. 
Unto this —_— we referre 
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inſtrument Joch beſtow , above e 3 
of the Leaver, doth conſiſt i in this 
particular. In a Leaver, the motion 
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Concerning the A 


Hat which is reckoned for the 
fourth faculty, is the Pulley: 


icular deſcripti- 
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on. The chief parts of it 
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licle rundles, that arbmoveableabout 
their proper àxes. Theſe are ufually 4 
divided according to their I 
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But now ſu the — to 
be foflained ove the Þ [5 as if 
is in all thoſe of _ lower _ | 
then the power wien ſupports it, need 
be but half as much as che — 
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lower, as in t 


A. © «= 


Lal — 


ene 


þ bing bal the p 
herefore at 4; 


| — & tie fame 
berwixt the fer and the 


which is cauſed by the lower P | 
alone, doth ſtill remain er Polley 
though there be an upper Pulley ad- | 


ded unto it. 
Now as one of rheſe under Pul- 
leys doth abate halfe of char heavi-: 
neſſe vrhich the weight hach in it ſelf, 
and cauſe t he power to be in a ſub 
| duple proportion unto it, ſo two of 
them doe abate halfe of chat which 
rethains , and cauſe a ſubquadruple 
| proportion berwixrt the weight and 
| the power; three of them a ſubſex- 
| rupte, four a ſuboQuple : and: ſo for 
| ants Aber will al oF chem dim | 
| quired they will alofchem diminiſh we Ge 


the weight according to: "his eve 


> Suppoſe the weight iir ſelf tobe ; 
1200 _-w the applyi it one 
of theſe lower Pulleys, wil make ir but 
as oo, two of them as zoo, three of 
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|... Bur-now;; it. we conceive the firſt | 
part of the ſtring to be faſtned unto 


the lower Pulley, as in this other fi- 
gure at Fy - 
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of them ſupporting a like ſhare c 


che burden. If unto this lower Pul-|' 
ley there were added another, then 
che els — 2 unto the wei ＋ 
in a ſubquintuple proportion. If a 
third, a ſubſeptuple, and ſo of the 
reſt. For we muſt note, that the cords 
in this inftrament are as ſo many pow - 


ers, and the rundles as ſo many lea 
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Hence it is eaſie to conceive, how 


che ſtrength of the power may bee 


proportioned according to any ſuch 
. as ſhall be required; and how 
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any power given. | 
. ot mareriall to the force of 
frument, whether the rundles 

big or litcle, if they be made 
equallza.ane another in their ſeverall 
orders; But it is moſt convenient, 
that the u 
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7 at F. it is evid "bar the Ss 
. of the perſon at E, will be but e- 
F quall to half ſo fifudh ſtrength at F; 
; ' o that a man m{yRaſily pull himſelf 
= up to the place jrtQuired , by lean- 
* ing but little mit G then half of his 
A own ſight © on . | ſtring F. Or if 


the: 0 iplyed, this ex- 


Abe wrought with 


He 66 Me faculty inthe 
2 which ( is a known inſtru- 
ment, comm ; 1. 0 in the clea- 
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ving of wood: The and great | 
ſtrengttw oflit may be pro unto 
theſe two particulars : 4 9 
1. The form of it. 13 
2. The * where's the pow- |. 14 
er is impre n it, w ich is 2 
the — of hows. | by _ 
1. The form of it repreſents (as 14 
lit were) two Leavers. 13 
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ints B C, being in Ulead of ſe-h - {| 2 
nl props or — the weight 3 
* — ory: and the power _} 
chat ſhould move it, being applyed | N 
to the top D E, by the fe of | 'F 
Come flotatd-ar: blows: th Ariſtotle! | Mehes, | 
hath explained the ſeverall Ange of 
this faculty. But nom, becauſe chis , 
N may be ſo uſed that che 
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to be moved, as in theſt other f 
gures; - s . 12 r 


Therefore Ybaldus hath more ex- 
actly applyed the ſeverall parts of it 


ment, in which both the ſides doe 


point of ir ſhall-not touch the body 


according to this form, that the point | 
#; ſhould be as the common File: 


meet, and 72s it wete) uphold: dne 
andther 5 the paints E, and &. repres: 
fening tim part of the Leavers 
where; the weight is placed. 1) 
At is a genetall rule, that thai 
acute the angles · of thãſe wedges are; 
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The fecond pamicular Whereby 
this faculty hath its force, is the wan- 
ner Whereby the power is — 
upon it, which is by a ſtroak or blow 
the efficacy of which doth much ex- 
ceed any orher ſtrength, For though! 
we ſuppoſe u wedge being laid on u 
piece of timber, to be preſſed down 
with never ſo great a weight ; nay, 


though we ſhould apply unto it the | 


power of thoſe other Mechanicall 
engines, the Pulley, Screw, &c. 


yet the effect would be ſcarce conſi- 


derable in compariſon- to that of a. 
blow. The true reaſon of which, is 
one of the g 
ture, nor is it fully rendted by any 
of thoſe who have undertaken the 
reſolution of it. Ariſtotle, Cardan, 


and Scaliger, doe generally aſctibe ir} © 


unto the {wiftneſſe of char motion; 
But there ſeems to be ſomerhing 
more in the matter then ſo, for 
therwile it would follow chat the 


quick ſtroak of a light hammer,ſhould 
be of greater” — then uny ſuſter 
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ſledge. Or according to this, o. 
3 9 5 dee e 
X of an arrow or bullet diſcharged near 
* at hand (when the impreſſion of that 
. violence, whereby they are carried, 
E is moſt freſn, and ſo in probability 
Fi the motion at its ſwiſteſt) is yet not- 
# withſtanding much leſſe then it would 
be at a greater diſtance. There is 
therefore further conſiderable, the 
quality of that inſtrument by which 
. |this motion is given, and alſo the 
- {conveniency of diſtance through 
which it paſles. | 
Unto this faculcy is uſually redu- 
ced the force of files, ſaws, hatchets, 
| &c. which are as it were but ſo ma- 
ny wedges faſtned unto a Vectis or 
Leaver. x | 
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5 yy of the Screw. 


"TT" Hat. which is uſually reciced for 
L che ſixth and laſt Mechanick fa- | 
culty, is the Screw, which is deſcribed]; 
to be à kind of wedge that is 7 
72 ' plyed 
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Ted, or . bs hell 1 
W about u Cylinder, receiving 
| its AE Veer, from any-ſtroak, but 

from 'a is at one end of it. It is 
uſually diſtinguiſhed. into two ſeve- 
rall kinds: che male, which is meant 
in the former deſcription, and the 
— which is of a ee ſuper- 

cies. | 


The former 'is nored in che fl ure 
with the letter 4, the other with F. 

Ariſtotle himſelf doth not ſo — | 
1 
yet notw is er 
force and — chem wy bf. whe | 
reſt, wecken applied ot — — 5 
e n wy. 


wards, as in chePreflts 


for printing; | 
for wine, oyl, andextriting the juice 


from other fruits. In theperformarice 


| of which, the ſtrength of one man 


may bee of greater force, then the 
weight of a heavy mountain . It is 
likewiſe uſed for che elevating ot 


lifting up of weights. 


The advantage of this faculty a- 
bove the reſt, doth mainly conſiſt in 
this: tie ther inſtruments doe re- 
quire ſo much ſtrength for the ſup- 
porting of the weight to be moved, 
as may be equall unto it, beſides that 
other 4 power whereby it 
is out- weighed and moved; fo that 


in the operations by theſe, a man 
does always ſpend himſelf ing con- 


tinued labour. | 


Thus (for example) à weight that 
is lifted up by a Wheel or Pulley, 
will of it felt deſcend , if there bee 
2 an equall power to ſuſtain i. 


| Bur now in the compoſureof a Screw, | 


this inconvenience is perfectly reme- 
died; for fo much force as is con- 


municated unto this faculty, ms 
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ture of the inſtrument *1tFelF1 ſince 
the motion of it cannot poſſibly re- 
turn, but from the very lame place 
where it firſt began · Whence ir comes 
to paſſe, that any weight lifred up, 
with the affiſtance of this engine, 
may likewiſe be ſuſtained by it, 
wichout the help of any external 
power, and cannot again deſcend un- 
to its former place, unleſſe the han- 
dle of the Screw (where the motion 


all the ſtrength of the power, may 
be imployed in the motion of the 
weight, and none ſpent. in the ſu- 
ſtaining of it. WES; 

The chief inconveniense of this 
inſtrument ih ths in a ſhort. ſpace ir 
will be ſcrewed. unto its full length, 
and then it cnnno be of any: fur- 
ther uſe tor the contirmance of the 
metion, nuleſſe 9 returned back, 
and undone again as at the firſt. But 
his is uſually rem ied hy another 
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—— wirh che di- 
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and the power in each ſeverall facul- 
ty of is; Whence it is eaſie co con 
ceive the truth und ground of thoſe 
— — — «which 


aſe. in : — ee, 
ol the reſt. 1395630, N » bas 
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of the — 
and to inquire into t —— 
occaſion upon which they were firſt: 


attempted. 
Amongſt the A yp¹,Vjp, we read 


of divers Pyramids, Of o vaſt mag. 


nitude, as time it ſelſ in the ſpuce of 
fo man hundred years hath dot yet 
devoured. Herodotus memions one of 
them, erected by Cleopes an Egyptian 
King, wherein there was not any one 
ſtone leſſe then 30 ftr lng. * 
them being fetched from Arabia. 
not much after, che ſume Authour' 
relates, how: 3 anacher;: 

an, malle himſeli n hoaſs'of 

tire ſtone, which wasSzr cubitꝭ long 


14 broad; and 8 cubirs: i 
ſame See is An nary 
2 Sn or Bp 


au, all af dne fingle ſtone, Dee 
foos:2: the compaſſe of th 


head: i ver fest * 
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| which were zo cubits er 


— — —— er 
4 enbits braad at che 

— uche top. Seſs oferis the Neger 

Hype in N it Memphis, — 

dicated to 

exceed two — one for 


ing of two ſeverall ſtones , 


Amongſt the Jews we read in ſa: 
cred Wit of Salamons Temple, which 
for its ſtote and magniſicence, might 
have been juſtly reckoned am 

the other wonders of the wer 
wherein beſides the great riches of 
the materia, there were . 
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the other fox his Wife, both conſiſt 
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| be conveyed to ſo high a-place. 


lumnes made of ſo many ſeverall 


| being all taken out of the 
in Aſia. Tis ſtoried alſo of the bra- 


: | Tfland of Rhodes , that it was 70 cu- 
| birs high. The thumbs of it being 
ſo big that no man could graſp one 
| of them about wich —.—— 
hen it ſtood upright; 4 ſhip mi 

have paſſed — the legs "of 


„ 122 
» 


| wonder, the old wall k felt was 1 
| ruarcd on a ſteep rifing ground, and 
yet the hils upon ir, on the tops of 


w theſe Towers were placed, were 


about zo cubits high, that tis ſcarce] 


imaginable by what ſtrength ſo many 
— of ſuch great nicude ſhould 


Amongſt the Grecians we read of 
the Epheſian Temple dedicated to 
Diana, wherein there were 127 co- 


ſtones, each of them 60 foot high, 


zen Coloſſas, or great ſtatue in the 


wich all ies {ails fully difplayedybeing| 


thrown'down by an earth-quake,the| 


braſſe of it did load 906'/Carels.'But 
above all ancient defigns to this pur- 
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pole , that would have been -moſt 
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wonderfull, which a Grecian Archi- | 1 
tect did propound unto Alexander, co virw. | * 
cur the mountain Athos into the forme | Archi: l a.E 
of a ſtatue, which in his right hand 
ſhould hold à Town capable of ten 
thouſand men, and in his left a Veſ- 
ſell to receive all the water that flow- 
ed from the ſeverall ſprings in the 
mountain. But whether Alexander 
in his ambition did feare that ſuch 
an Idoll ſhould have more honour 
then he himſelf, or whether in his 
good husbandry, hee thought 
that ſuch a Microcoſine ( if I may 
ſo ſtyle it) would have coſt him 
almoſt as - much as the conque- 
| ring ofthis great world, or whatever 
elſe was the reaſon, he refuſed to at - 
tempt ĩt. i 
Amongſt the Romanes we read of a | gi. Ni. 
brazen Coloſſus, made at the command | - 
and charges of Nero, which was 120 
foot high ; Martiall cals it Syderens, 
or ſtarry. | bon i 
Hic ubi Sydereus propids videt ara | "0 
Coloſſus, And it is ſtoried of M. Cario; | Ti 
that, he erected two Theaters ſuſſici- eg. 5 
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ently capacious of people, cofitrived 
moveable upon certain hinges; Sorhe- 
times there were ſeverall playes and 
ſhows in each of the, neither being a- 
ny diſturbance ro the other; & ſome- 
times they were both turned abour, 
with the people in them, and the ends 
meeting together, did make a perfect 
| Amphitheater : ſo that the ſpectators 
which were in either of them, might 
3 joyntly behold the ſame ſpectacles. 
Ileri: 31. There were beſides at Rowe ſundry 
obeliscks, made of ſo many intire 
ſtones , ſome of them 4o, ſome $0, 
and others go cubits high. The chief 
of them were brought ont of Ægypt, | 
where they were dug out of divers 
quarries, & being wrought into form, 
were afterwards (not without incredi - 
ble labour, and infinite charges) con. 
veyed unto Rome. In the year 1586, 
there was erected an old oel, which 
had been formerly dedicated unio| |! 
the memory of Jalius Ceſar. It was 
one ſolid ſtone, being an Ophite or| |! 
\ 
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kind of ſpotred Marble. The height [ 
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| of it was 167 foot, the breadth of ii 
at| 
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ar the bottome was 12 foot; at the 


top 8. Its whole weight is reckoned 
to be 956148 pounds, beſides the 
heavineſſe of all choſe inſtruments 
that were uſed about it, which (as it 
is thought) could not amount to leſſe 
then 1042824 pounds. It was tranſ- 
placed at the charges of Pope Si xtes 
the fifth, from the left fide of the 


Vatican, unto a more eminent place a- 


bout a hundred foot off, where now 
ic ſtands; The moving of this Obelist 
is celebrared by the writings of above 
56 ſeverall Authours , (ſaich Monen- 
tholius) all of chem mentioning ir, not 
without much wonder and praiſe. 
Now if it ſeem ſo ſtrange and glori- 
ous an attempt to move this 0belish | 
for ſo little à ſpace, what then may 
we think of the carriage of it out of 
Egypt, and divers other far greater 
works performed by Antiquity? This 
may ſeem to infer, that theſe Mecha- 


nicall arts are now loſt, and decayed a 


mongſt the many other ruines of time: 
which yet notwithſtanding cannot 


be granted, without much ingrati- | 
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tude to thoſe learned men, whoſe la- 
bours in this kind we enjoy, and may 
juſtly boaſt of. And therefore for 
our better underſtanding of theſe par- 
ticulars, it will not be amiſſe to en- 
uire both why, and how, ſuch works 
ould be performed in thoſe former 
and ruder ages, which are not, and (as 
it ſhould ſeem ) cannot be effected in 
theſe later and more learned times. 
In che examination of which , wee 
ſhall finde that it is not the want of 
art that diſables us for them, ſince 
theſe Mechanicall diſcoveries. are al- 
together as perfect, and (Ithink)much 
more exact now, then they were here- 
tofore; but it is, becauſe we have not 
| either the ſame motives, to attempt 
ſuch works, or the ſame means to 
effect them as the Ancients had. 
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ſechanical Þ owers. 


Cay. XI. 


and means fr ſuch vaſt magnificent 


works, which we have not. 


1 1 He motives by which they were 
excited to ſuch magnificent at- 
tempts, we may conceive to be chief- 
ly three: | 

"Religion. 

5427 
Ambition. 
1. Religion, Hence was it that 

moſt of theſe ſtately buildings were 


intended for ſome ſacred uſe, being 


either Temples or Tombes, all of 


ties. It was an in · bred principle in 
thoſe ancient Heathen, that they could 
not chuſe but merit very much by be- 
ing liberall in their out ward ſervices. 
And therefore we read of Creſ*s, that 
being overcome in a battell, and taken 
by Cyrus, he did revile the gods of in- 
gratitude, becauſe they had no better 


| are of him, who bad ſo frequently 


F 3 adored 


ä n 


That the Ancients had divers motives | 


them dedicated to ſome of their Dei- | js 
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adored them with »coſtly oblarions, 
And as they did conceive themſelves 
bound to part with their lives in de- 
fence of their religion: ſo. likewiſe 
to employ their utmoſt power and 
eſtate, about any ſuch deſign, which 
might promote or advance it. Whexe. 
as now, the generality of men, eſpe- 
cially the wiſeſt ſort amongſt them, 
are in this reſpect of another opini- 
on, counting ſuch greatand immenſe 
labours, to be at the beſt but glorious 
vanities. The Temple of Solomon in- 
deed was to be a type, and therefore 
it was neceſſary that it ſhould be ſo 
extraordinarily magnificent, other 
wiſe perhaps a much cheaper ſtructure 
might have been as commendable 
and ſerviceable. e 

2. Policy, that by this means they 
might find out imployment for the 
people, who of themſelves being not 
much civilized, might by idleneſſe 
Iquickly grow to ſuch à rudeneſk 
and barbariſme, as not to be boundeſ 
within any laws of governmõt. Again, 
by this means the riches of hom | 

| ome 
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dome did not lye idly in their kings: | 
treaſuries, but was always in mation, 


which could not but be a great adr 
vantage, and improvement co the 
Common-wealch. And perhaps ſome 
of them feared leſt if they ſhould 
leave roo much money untotheir ſuc- 
ceſſors, it might be an occaſion to in- 
ſoare them in ſuch idle and vain cour- 
ſes, as would rui ne their kingdomes. 
Whereas intheſe later ages, none of 
all theſe politick incitements can be 
of any force, becauſe now there is 
imployment enough for all, and mo- 
ny little enough for euery one. 

3. Ambition to be known unto po- 
ſterity ; and hence likewiſe aroſe that 
incredible labour and care they be- 
ſtowed, to leave ſuch monuments be- 


— and make them famous unto all 
after 
Abſalons pillar, ſpoken of in Scrip- 
ture, to bis 4 in rememtrance. 
And do ſſe this too was the end 


ar, in thoſe; (as chey 


hinde them, as might * cantinse for - 


ages. This was the reaſon of 
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thought) 


| 


which y other of the- Ancients 
have — 


echimecles or, Lin. 
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thought) everlaſting buildings. 
But now theſe later ages are much 
more active and ſtirring: ſo that eve- 
ry ambitious man may finde ſo much 


buſineſſe for the preſent, that he ſhall 
ſcarce have any leiſure to trouble 
himſelf about the future. And there- 
fore in all theſe reſpects, there is a 
great di ſproportion betwixt the in- 
citements of choſe former and theſe 
later times unto ſuch magnificent at- 
tempts. 

Again, as they differ much in their 
mati ves unto them, ſo like wiſe in the 
meanes of effecting them. 

There was formerly more leiſure 


and opportunity, both for the great 


men to undertake ſuch works, and 


for the people to perfect them. 
Thoſe paſt ages were more quiet and 


pꝛaceable, the Princes rather — 
imployment; then being over · pre 

wich it, and therefore were willing 
to make choice of ſuch great deſigns, 
about which to buſie themſelves: 
whereas now the world is growne 
more politick, and therefore more 
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troubleſome; every great man having 
other private arid iocelfiry baſineſl 
about which to imploy both his time 


and means. And ſo likewiſe for the | 


common pony „ "who then livin 
more wildly without being confi 

to particular trades and profeſſions, 
might be more eaſily collected about 
ſuch famous imployments; whereas 
now, if a Prince have any occaſion 
for an Army, it is very hard for him 
to raiſe ſo great-a multitude, as were 
uſually imployed about theſe magnifi- 
cent buildings. We read of 360000 
men that were buſied for twenty years 
in making one of the Egyꝑtian Pyra- 
mids. And Herodatus tels us of 1000000 
men who were as long in building 
another of them. About the carri- 
age of one ſtone for Amaſis the diſtance 
of twenty days journy, there was for 
three years together imployed 2000 
choſen men, Governours, beſides 
many other under: labourers. "Twas 
the opinion of 4 — and Naz#- 
enzen, that theſe 


by Foſeph for granaties againſt the 
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years of famine. Others think that | 


the brick made by the children of 
Iſrael, was imployed about the fra- 
ming of them, becauſe we read that 
the Tower of Babel did conſiſt of brick 
or artificiall ſtone, Gen. 11. 3. And if 
theſe were the labourers that were 
buſied about them, tis no wonder 
though they were of ſo vaſt a mag · 
—— for we read that the children 
of Iſrael at their comming out of & 
gypt, were numbred to be ſix hundred. 
thouſand , and three thouſand, and 
five hundred and ſiſty men, Namb.r. 
46. ſo many handfuls of earth would | 
almoſt make a mountain, and there- 
fore wee may eaſily beleeve that ſo 
great a multitude in ſo long a ſpace | 
as their bondage laſted , for above 
four hundred years, might well e- 
nough accompliſh ſuch vaſt deſigns. 
In the building of Solomons Tem- 
ple, there were chreeſcore and ten 
thouſand that bare burdens, and four- 


| (care thouſand: hewers in the moun- 


ins, 1 Ling 5.15. | 
The Epbeſan Temple was builr by 
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all Aſia joyni FI the 127 
pillars i« joy ng, roger many kings, 
according to their ay ala lu 

ons, the whole work being not fini 
ſhed under the ſpace of two hundred 
and fifceen years. Whereas the tranſ- 
placing of chat Obelisk ax Rome by 
Sixtus the fiſt, ( ſpoken. of before) 
was done in ſome. few days by five 
or {ix hundred men; and as the work 
was much leſſe then many other re- 
—— Antiquity: ſo the means 
by which it was wrought , was yet 
far leſſe in this relpect then what is 
related of them. 


2. The abundance.of wealth which 


was, oſſed in fionof 
— —— 1 by ome 


diffuſed amangſt. a fargreater number. 
There is nom à rtater £9 


mongſt 29d the flouriſh 
of arts and — — -hath ſo 


up the ſpar ks of mens | 

ly, — Sore. of ſuch 8 
and induſtrious ſpinits - 45 to 
chemſalyes in a gien L 


wilder 


Debell. 
Tad. L. 6. 
ca. 6. 


tenancè of ſo many now. 


Peli largit as, mijora dict cunabatur, 


all choſe other famous monuments 
| of proportionable expence. 


b that were erected at rhe * ä 
0 
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wilder Nations were ſubjected unto, 

In building one of the Pyramids, 
there was expended for the mainte- 
nance of the labourers, with Radiſh 
and Onyons , no leſſe then — 
hundred talents , which is reckoned 
to amount unto 1880000 crowns , or 
thereabouts. ' And confidering the 
cheapneſſe of theſe things in thoſe 
times and places, ſo much money 
might go farther then a ſumme ten 
times greater could doe in the main 


In Solomons Temple we know how 
the extraordinary riches of that King, 
the generall flouriſhing of the whole 
State, and the liberality of the E 
did joyntly concur to the building of 
the Temple. feduniurmm copia & po- 


(faith Foſephas:)The Rhodien Coloſſus 


is reported to have coſt three hun- 
Ured talents the making. And ſo were 


Pancirollas ſpeaking of thoſe Thea- 
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Ap. iz. nical Powers, 


of ſome priyate Romane Citizens $4 


| faich thus: Noftro hos ſacuio vel Rex 


ſatis haberet quod ageret edificio 


modi erigenas ; and a little after upon 


the like — Res — mira- 
culoſa, que noſtris temparibus vix à pa · 
— aliquo rege poſiit — 
3. Adde unto the two former con- 
ſiderations that exact care and inde- 
fatigable induſtry which they beſtow- 
ed in the raiſing of thoſe ſtructures: 
Theſe being the chief and only de. 
ſigns on which many of them did im- 
ploy all their beſt thoughts and ut- 
moſt endevours. C/copes an Rgypti- 
an King is reported to have. been ſo 


deſirous ro-finiſh one of the Pyramids, 


that having ſpent all about it he was 
worth, or could poſſibly procure, he 
was forced at laſt to proſtitute his own 
daughter for neceſſary maintenance. 
And we read of Rami ſes another Ki 
of Egypt, how that he was ſo carefu 
to erect an Obelisk, about wb he had 


imployed 20000 men, that when he 


feared leſt th N ace of 
the artificers — weakneſſe of the en- 
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beyond the knowledge of 


make the workmen more circumi pect 
in their buſineſſe. And whar ſtrange 
marters may be effe&ed by the meer 
diligence and labour of great multi- 
tudes, we may eaſily diſcern from the 
wilde Indians, who having not the 
art or advantage of Engines, did yet 
by their unwearied induſtry remove 
ſtones of an incredible greatneſſe. 4. 
coſta relates that he himſelf meaſured 
one at Tiaguanaco, Which was thirty 
eight foor long, eighteen broad, and 
ſix thick, and he affirms tliat in their 
ſtatelleſt ædifices, thete were many 
other of much vaſter magnitude. 
From all which conſiderations it 
may appear, that the ſtrangeneſſe of 
choſe ancient monuments above any 


that ate now effected, does not fleceſ- 


ſutily infer any defeR of art in theſe 
later And I conceive, & were 
as cafic to demonſtrate the Mechani: 
call Arts in theſe times to be ſo farre 
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x Archimedes; "a Lima [ 
gine, the ſtone might fall and break,| 
he eyed his own ſon to the top of it, 
that ſo the care of his ſafety mig 
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ages, that had we but the ſanie means | 


as the Antics had, we mighi effect 


far greater matters then any they at- 


tempted, and that too in a ſhorter 
ſpace, and with leſſe labour, 


Car. XII. 

Concerning the force of the Mechanic 

faculties, particularly the Ballance and 

Leaver. How they may be contrived 

to move the whole world, or any uber 
conceivable weight. 


LL theſe magnificent works of 
the Ancients before ſpecified; are 
ſcarce confiderable in reſpect of art, 
if we compare them with rhefamons 
ſpeeches and acts of Archimedes: Of 
whom it is reported that he was fre- 


quenely wont to ſay, how that he 


could move, Datum ponds cum da 
potentid, The greateſt conceivable 
weight with the leaſt conceivable 


power: and that if he did bur know. 


where to ſtand and faſteri his inſtru- 


ment, he could move the world, all 
3 this 
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altogether above the vulgar appre- 
henſion or belief, yet becauſe his act: 
were ſomewhat anſwerable thereun- 
to, therefore the King of Syracuſe did 
enact a law whereby every man was 
bound co beleeve, what ever Archi. 
medes would affirm. 

Tis eaſie to demonſtrate the Geo 
metricall truth of thoſe ſtrange aſſer- 
tions, by examining them according 
to each of the forenamed Mechanick 


faculties, every one of which is of | 


infinite power. 
To begin with the two firſt of them, 


the Ballance and the Leaver, (which 


Lhere joyn together, becauſe the pro- 
portions of both are wholly alike) tis 


certain, though there ſhould bee the 
| = imaginable weight, and the 


eaſt imaginable power, (ſuppoſethe 


| whole world, & the ſtrength of one 
man or infant) yet if we conceive the 


ſame diſ· proportion bet wixt the ir ſe· 


vcrall diſtances in the former faculties 
from the ſulciment or center of gra: 
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each cubicall ot in it, (as Steini 
hach calculated) yeg,a man or 
tre haps, 


| drawing of water. It conſiſts Few 


weight, and the ſtrength of the pow- 
er, that is, if the diſtance C D, unto 
the other diſtance C B, be any thing 


more thẽ 240000000000000£0000000000 


| UNtO 100 Or 10, every ordinary in- 


ſtrument doth include all theſe. parts 
really, though nor ſenſibly diſtingui- 
ſhed | 


ed. | 

Under this latter faculty I did be- 
fore mention that engine by which 
Arc hemedes drew up the Roman ſhips, 
at the ſiege of Syracuſe. This is uſu- 
ally ſtyled Tollenon, being of the ſame 
form with that which is commonly 
uſed by Brewers, and Dyers, forthe 
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end he faftned a firong hook ot grap- 
ple of iron; which being ler over the 
wall ta the river, che would thereby 
take hold of the ſſiips, as they paſſed 


Screwes o the other end, - hee 
would thereby liſt them imot he open 
air, where having ſwinged them up 
and down till he had ſhaked out the 
men and goods that were in them, 


their ſudden fall: inſomuch that Mar- 
cellug the Roman Generall was wont 
to ſay5-#: # aua d hdg tn G- 
ns ApNj , That Archimedes made.uſe 
of his ſhips in ſtead of Buckets, to 
draw water with. ' - | | 
This faculty; will be of the ſame 


in divers inſtruments, as may be cone 


ted on croſſe to this top of it. A che 


under; and aſterwards by applying 
ſome weight, or perhaps the force of 


he would then daſh the Veſſals a- 
gainſt the rocks, or drown them in 
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| |riplication in the other faculties, 


ſpace by which the weight would be 
moved, will be ſo little as not to fall 
under ſenſe ) but only for the better 
explication of this Mechanick prin- 
ciple, and for the right underſtan- 
ding of chart force ariſtng from mul- 


which doe all depend upon this. The 
| Wheel, and Pulley , and Screw, be- 
ing but as ſo many Leavers of a cir- 
cularform and motion,whoſe ſtrength 
may therefore be continued to a grea- 
ter ſpace. 


Imagine che weight A, to be a hun- 


| dred chouſand pounds, and the di- 
ſtance of that point, wherein every 
Leaver touches either the weight or 
one another from the point where 


doe not mention, as if ir could beer» | 
viceable for any motion ( ſince the 
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ſuch part, whereof che remainder 
contains ten, then according to the 
former grounds 10000 at B, wille. 
quiponderate to 4, which is 100000, 


lo that the ſecond: Leaver hath but 


10000 pounds to move... Now: be- 


cauſe this obſerves the ſame propor: | 


tions with the other in the diſtances 
of its ſeverall points, therefore 00 
pounds at C, will be of equall weight 
to the former. Aud rie weight at C, 


being but as à thouſand-pound, chat 


which is but as a hundred at D, will 
be anſwerable uno ir; and ſo ſtill 
in the ſame proportion, that which 
is but 10 at E, will be equall ta 700 
at D; and that which is but one pound 
at F, will alſo be equall to ten at E. 


Whence it is manifeſt, that 1 pound. 


at E, is equall to 190000 at 4% nd 
the weight muſt always be dimini- 
to one, becauſe; in the, multiplication 
of theſe Leavers, the diſtance of the 
point, where the inſtrument touches 
the weight, from that where it tou- 
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part, whereof the — 

ten. But now if wee imagine it to 
be as the thouſandth pare; ten miſt 
| che weight be-diminiſhed weeordinp 
to this dwportlob f and then in the 
ſame multiplication of leaversa r I. will 
be as apr to 1000 000 000 OG 606 
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the whole world. And if the Semidia· 
meter of the wheel A be bur any 
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ameter of the axis AB, then the 
weight of the world ſuppoſed at D, 
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it may then be tnanifeſt 
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when in es of the nuts thar be- 
ong 
be oftentimes leſſe as we may well al- 
low;jt to be) withall ſuppoſe the 
weight (or a man · tyed in che place 
of ii) to be. 3 hundred pounds: I ſay 
y to this ſuppoſition] it is 
evidem that the power at theballance; 


veed be but as 1 C0 10000. For the 
firſt axis is cogcgived to be but as the 
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the weigh in it — 
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Wheels, Pulleys, & Screws. That it is 
poſſible by the multiplication of theſe, 
| * up any Oat by the roots wit 
4 hair, lift it ap with a ſtram, or blow | 
it up with ones breath, er 1 
the greateſt labour with ile - leaft 
jaar. ji 212 


Rom what hath been befoge-.deli- 
4 vered-concerning che nature of che | 
Pulley, it is eaſie to underſtand; how |. 


ned betwixt any weight , and any 
power, as being likewiſe of inſinite 
Tis reported med of Archimedes, dh 
with an engine of Pulleys, 10 which 
he applyed omly.his le- hand, be 

up. * oO buſhels gf; com as 
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tres cals Triſpatum, or Triſpaſtum which 
P ulley; But 
herein he doth evidently miſtake, for 


tis not poſſible that this alone ſhould | 


ſerve for the motion of ſo great a 
weight , becauſe ſuch an engine can 
but make a ſubſextuple, or at moſt a 
ſubſeptuple proportion betwixt the 
weight and power, which is much too 
little, to reconcile the ſtrength of a 
man unto ſo much heavineſſe. There- 
fore Ybaldss doth more properly ſtyle 
it Polyſþsſton , or an inſtrumentofma- 
ny Pulleys: How many, were eaſie to 
find out, if we did exactly know the 
weight of thoſe ancient meaſures, 
ſuppoſing them to be the ſame with 
our buſhell in England, which con- 
rains 64 pintes or pounds, thewhole 
would amount to 320000 pounds, 
half of which would be lightned by 
the help of one Pulley , quar- 


ters by two Pulleys, and fo onward, | 
according to this ſubduple , ſubqua- | 


druple, and ſubſexruple ion: 
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qui bow many Pulleys are required 
to inable it forthe dot ĩon of ſb. great 
a weight, 

Upon this graund Merſenns tels 
us, that any little childe with an en- 
gine of an hundred double Pulleys, 


mighi eaſily move this great globe of 


earth, though it were much heavier 


then it is And in reference tq this 
kind of engine ( ſaith Movantholas ) | 
ate we to underſtand that aſſertion of | 


Archimedes, (as he more immediately 
inzended it) concenning xhe f 
of moving the world, 


The wedge was before demonſira- | 


ted to be as a double Vectis or 'Lea» 
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force. 
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to lift up the greateſt Oak by the roots 
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leſſe then the hundredth part of a | 


pound will bee able ro move the 
world. | 
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Withoo che right - underſtanding 
of which, a man ſhaltbe expoſed to 
many abſurd miſtakes, in attempting 
of ehoſe thingy, which are either in 
themſelves i le, or elſe not to 
be performed with ſuch means as are 
applyed unto them. I may fafely af- 


in thefe Mechanicall deſigns, doe a- 
rife from a mi. apprehenſion of that 
difference, which there will be be- 
twixt the lownefle or ſwiftneſſe of 
the and power, in compariſon 


Hence it is; that ſo many engines 
invented for mines and water-works 
doe ſo often fail in the performance 


of chut for which they were inten- | 
ded, becauſethe artiſicers man _ | 


doe forget co allow ſo much time 
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belong unto them: whereas he that | 
rightly underſtands the grounds of 
this art, may as eaſily find out the 
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difference of ſpace and time, required 
to the motion of the weight and 
power, as he may their different 
ſtrengths; and not only tell how any 
power may move any weight, but al- 
ſo in what a ſpace of time it may 
move it any ſpace or diſfance. 


ble weight may be moved by any 
conceivable power, both with the 
ſame quickneſſe and ſpeed (as it is in 
thoſe things which are immediately 


of nature would be then too much 
ſubjected to ns power of 1.990 
men. might be thereby incourage 

(with = builders of Babel „or the 
rebell Gyants) to ſuch bold deſignes 
as would not become a created be- 
ing. And therefore the wiſdome of 
providence hath ſo conſined theſe hu · 


mane arts, that what any invention 
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If it were poſſible to contrive ſuch. 
an invention, whereby any conceiva- 


ſtirred by the hand, without the help 
| of any other inſtrument ) the works 
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For itis to be obſerved as 4 eh IP 


hath i in the 


of N. and What 
it hath · in the extraordina _ 
of its motion , muſt- be allow 


in the great frongth that is req 


rall rule,” that the ſpace of time or 

lace, in which the weight is moved, 
in compariſon to that, in which the 
power doth move, is in che fame 
proportion as they themſelvcs are 
unto one another. 


f differences will there be in che 
ſpaces of their motion. | 
To illuſtrate this hy an example: 
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So that if there be any great diffe- 
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be evldem that E &;;or DE, will be 


in "the fame ion unto C. 
For is any two Semidiammeters us im · 


to one another, [0 ure the ſ ir 


cumferences deſcribed by them; ug 
alſo any proportionall parts of the 
ſame circumferences. . 
And as the weight and d power doe 
thus differ in the ſpaces of their mo- 
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cond Leaver at its urmoſt could move 
but a tenth patt of che firſt, and tlie 
third Leaver but à tenth 'of ine 
ſecond, and ſo of the reſt. So chat | x 
che laſt Leaver F, being 
will pifie a pace 100000 r, and 
by a motion, 100000 ſwifter then 
the weight at 14. | 
Thus are weroconceiye of al the | 
other faculties, wherein there is con- 
ſtantly the ſame diſproportis betwixt 
the weight and power, in reſp — 
the ſpaces and ſloneſſe of theii 
tions, as there is berwixt — | 
rall gravicies. If the power \berunco 
the weight, but as onò unt a hun- 


dred, then the ſpace through which 
the s, will bes hundred | 
times'lefſe, andeonſe the mo- 
tion of the A hundred times 
ſlower then that of the 
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Mow © was before inanifoſted this 


avoiding to the difference berwixt 


the weight and power, {o will the 


difference be betwixt the ſſowneſſe 
or ſwiftneſſe of their motiens, w hence 
ir will follow; thut in Ric: an en- 
gine , wherein the weight mall bee 
42398437 pounds, and The power 


that doth equiponderste j bm che 


42398437 pam of a pound (which is 


wer being fuppoſed to mode with 
uch a — .— may be anſwe- 
rable to à mile eee 


pace, an dſo con- 
flow 

the ſwiftneſſe of che-heavens. 
Ir i is related by our C — 
in ther travels, they d ſee 
in inſtrament which was at firſt ſold 
fotf 20 talents of Sold, wherein there 
was One wheel ;' which conſtantly 
moving round the reſt, did 
not finiſh one revolution under the 
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ned before in the 14 chapter ,-with. 
which the whole — mighe bee 
eaſily moved, we ſhall then find that 
the motion of the weight by that, 
muſt be much more flo, then the 
heavens ate ſwift. For though wee 


er, (which is as often as a mans pulſe 
doth bear) yet in ten years ſpact the 
weight by this would not be moved 
above 2222 | 0 parts of | 
one foot, which is nothing near 
ſo much as a hairs breadth. And it 
could not paſſe an inch in ro 
years, ſaith Merſennue. 10 
The truth of which we may more 
caſily conceive, if we conſider the 
frame and manner of this 12:wheeld 
engine. Suppoſe that in each axis or 
nut, there were ten teeth, and on each 
wheel a thouſand: then the ſails of 
this engine muſt be turned a hundred 
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ſuppoſe ( ſaith Stevinus) the handle of | 
ſuch an engine with 12 wheels to be 
turned about 3000 times in an how- | 
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ning downward: ) could bee maved 
round . and ten thouſand times 
one mad „ and ſo th the 
I2 wheels, according to this multiply- 
ed proportioͤn. 

So chat beſides the wonder 5 there 
is in the force of theſeMechanical mo- 
tions, the extream flowneſſe of them 
is no leſſe admirable. If a man con- 
ſider that a body ſhould remaine in | 
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ſuch a conſtant ire motion, chat 

there could not bee one minute of 

time, wherein it did not rid {ome 

f ce, and paſſe. on furcher, and ye 
that this body in many years tage- 

cher, ſhould not move ſo nahen 
breadch. 

Which notwichſ may evi 
dently appear from — in- 
ſtance. For fince it is a naturall princi 
ple, chat there can be no penetration 
of Bodies, and ſince ir is ſuppoſed, 
that each of the parts i in — 
doe touch one another id cheir 
| — , therefore it muſt neceſſatily 
| that the _ n 
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and continue to move with the pt 
et: and (however it Is inſe yet 
it Is certain there muſt be ſuch a m0- 
tion ſo extreamly flow, as is here ſpe- | 
cified. So full is chis art of tute aud 
incredible ſubtilties. 

I know it & the aſſertion of C- 


tes habent intermedias. Extream flow 
motions have neceſſarily ſome initer- 
mediate ftops ind reſts : But this 15 
g onely ſaid, not proved, and he ſpeaks 
it from ſenſible experiments; which 
in this caſe are fallibe. Our ſetifes 
being very incompetent judges of 
the ſeverall proportions, whether 
M Hleneſſe, ſlowneſſe or 
wiftneſſe, which there may bee 4. 
mongſt things in nature. For foughr 
we know, here may be ſome 0#gs- 
vicall bodies; as much leſſe then ours, 
is the earth is bigger. We ſee what 
e diſcoveties of extteam tninute 
bodies, (as lice; wheal - worms, mites, 


ſcope , - wherein their ſeverat pütts 


dan, Motu value turili, neciſſario quie- | _— 


ind the like) ate made by the Micro- 


(Chick are altogecher inviſibleto the 
S bare | 


Archimedes; or, LIE 


bare eye) will diſtinctly appear : and 


perhaps there may be other inſects 


chat live upon them as they doe upon 


us. Tis certain that our ſenſes are 
extreamly di ſproportioned for com- 
prehending the whole compaſſe and 
latitude of things. And becauſe there 
may be ſuch difference in the motion 
as vvell as in the magnitude of bo- 
dies; therefore, though ſuch extream 
llowneſſe may ſeem altogether impoſ- 
ſible to ſenſe and common apprehen- 


ſion, yet this can be no ſufficient ar- 


gument againſt the reality of it. 
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, [wi feneſſ : how it may be increaſed 
to any kind of proportion. Concern 
ing the great force of Archimedes 


his Engines. Of the Balliſta. 


Y that which hath been already 
explained concerning the oak 
of motion, we may the better under 


ſtand the nature of ſwiftneſſe, both | 


of them (as is the nature of iy 44 
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fites) being produced by contrary cau- }-. 
ſes. As he — 2 
in reſpect of the power, and the Jour 
diſtance of the power from the fulci- 
ment, in compariſon to that of the | 
weight, does cauſe a {low motion: So 
the greatneſſe of the power above the 
vveight, and the greater diſtance of 
the vveight from the center, in com- 
pariſon to that of the power does — 

a ſwift motion. And as it is poſſible 

to contrive a motion unto any kind 
of {lowneſſe , by finding out an an- 
ſwerable diſproportiĩon betwixt the 
weight and power: ſo likewiſe unto 
any kind of ſwiſtneſſe. For ſo much 
as the weight does exceed the pow- 
er, by lo much will the motion of 
the weight be flower, and ſo much 
as the power does exceed the weight, 
by ſo much vvill che motion of the 
weight be ſwifter rn | 


[ 


— F y 
13 In 


| 

1. 
h | 
* 
Z 


In the Diagram ſex down before, 
if we ſuppoſe , ro be the place ofthe 
power, and & of the weight, the point 
in the ſame ſpace of time, vylierein 
che power does move from F, to &, 
the weight will paſſe from C, to B. 
Theſe dil having the ſame diſ 
ion unto one another, as there 
| is betwizt 4 F, and AC, which is 
{uppoſed to be quadruple. - So that 
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grenrer e de been nene, 
the hand, by how much the end 
of the Sling i-farvher off from the my 
ſhoulder - joynt, -vvhich is che center | 
of motion. The ſacred biſtory con- 
Devi victory over Goliah, | * 5m 7 
may ſufficiemly' evidence the fore me 
theſel. v FVegoetinc relates that it vvas u- 1 Fe. 
fall chis vvay 70 ftgte a mandead; | ni, 
& boar the ſoul out of his body, vvich- | - - 
out fo much as his armour n 
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ſa ſtrict in king this art — 
wart | 


young ones; V cibum puer 
non acci pit, niſi quem ipſd monſtrante 
percuſſit, That che mother vvould 


hit it with Mlinging- 


: |ſabje&, concerning t re of 
motion, I ſhall briefly ſpeciſſe ſ 

particulars concerning the engines of 
ſvvar uſed by the Ancients. Amongſt 


| {rheſe, the moſt famous and admita- | 


ble vvere. thoſe invented by Arobi- 
ne, — which he did perform ſuch 


7. fo many and ſuch. judici- 


a * thours) Would ſcarce ſeeme 


ages. The acts of that famous 
net, are largely ſet dawn by =P 


| ling as ſlave at —— — 
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not give 'any meat to her child, till 
(being ſer at ſame diſtance)he could | 
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thoſe chat were ſo I ſay; beſides all | 
this, in is conſiderable; that he Him- 
| | elf was horn not above thitry-years | 
dier he fiegoof Sireceſe: Andafier-| 
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they beene then in uſe; cogid have — 
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done greater miſchisſ. In brief, hee 
did ſa male them with bis frequent 
and prodigious banerios. , 
commas -foldiers; were -unterly-:dif- 
couraged-fromany hopes of fucceſſe. 
Whas was tha gamixular frameand 
manner of theſe engines cunnos cer- 
be determinod, bum taconxuve 
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| uſed promiſcuouſly; but according 


wards amongſt the-Romanes and o- 
ther Nations. Theſe were common 
ty divided into two forts” ait | 


Catap#lte. 
Both: vvhich names are ſometimes 


to their propriety f Balliita does ſig- 
niſie an engine for the ſhooting: of 
ſtones , and Catapslrs for darts or 
arrow s. 

The former of theſe was Gtred ei- 
ther to carry divers leſſer ſtones, or 
elſe one greateſt one. Some of theſe 
engines made for great ſtones, have 
been pr ioned to ſo vaſtand im- 
menſe a weight, as may ſeem almoſt 
incredible : which ocoalioned that in 
Lucan, | 


At ſaxum quoties igen | verberis its 
Excutitur, qualis rupes qua vertice montis 
' Abſcidit impulſu ventoris adjuta vetuſt as, 
Frangit cunftaruzr;nec tantũ A preſſa 
Exanimat,totos cũ [a diſſipat artws. 
With theſe, they could eafily.bar- 
ter down the vvals and er of 
wy Fort: So Ovid. 
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molares. | 
The-ſtones that were caſt from theſe, 
were of any form, Enormes. & ſepul- | Horcet. 
chrales, Milſtones or Tombe-ftones. 
Sometimes for the farther annoy- 
ance and terror of any beſieged place, 
they would by theſe throw intoit dead 
bodies, either of men or horſes, and 
ſometimes only paſts of chem is mens 
heads. 
Atheneas mentions one of theſe 


talent being 120 aith Vi- 
trauias) fo that t — vvill a · 
mount to 360 — But it is ſto- 


into one of Marcellus his ſhips, which 
was found to weigh tentalents. There 
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a ſtone of three 2 c 


ried of Archimedes, that he caſt a ſtone 


is ſome difference amongſt, Authors, 
concerning what kind of talent this 
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— Carthage. But we have good 
reaſon to think them of more anci. 
ent uſe, becauſe we read in Seripture 
that Vxxiab made in Feruſalem en- 
gines invented by cunning men to ſhoot 
arrows and great ones withall, though 
it is likely theſe inventions vvere 
_ bettered by che experience of 
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buntet down their Was and 3 
2 bellied woman walki 

in the day cime, — 
her child Fa ck out of her Wömbe, 
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have been me ſeed in the air, by that 
extremity of violent motion impreſt 
from rheſe ſlings. 
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' In this perhaps there may be ſome 


maticall Engines cannot be ſo eafily 
and ſpeedily wound up, and ſo cer- 
tainly levelled as the other may. 


both theſe, it may be conſidered un- 
der three particulars : | 
r. Their making. 71 10 
2. Their carriage or conveyance. 
3. Their charge and diſcharging. 
In all which reſpects, the Cannons 


then theſe other inventions. 


weighs of their 
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Add to this that opinion of a lear- | 
before) that 
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befides the farther charges re- 
uired for the- form and making of 
em, which inthe whole muſt needs 
amount to ſeverall hundred pounds. 
Whereas theſe Mathemaricall inven- 
tions conſiſting chiefly- of Timber, 
and cords, may be much more 
ly made; The ſeverall degrees of 
them which ſhalt anſwer in 
tĩon to the ſtr of tho r, 


being arthe leaſt ten times cheaper; 
that is, ten Engines that ſhalt be of 


equal force either to a Cannon or De - 
micannon, Culverin or Demiculverin, 
maꝝ be framed at the ſuame that 


| ons of theſe will amount to: So chat 


1 there is à great inequa- 
ity. =o 


2. As for their carriage or convey- 
ance; 4 whole Cannon does require 
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a bullet of 19 pounds; a Demi-cul-| 


verin g pounds of powder, and a bul- 
let of 12 pounds: whereas thoſe 


' | other Engines may be charged only 


with ſtones, or (which may ſerve 
for terrour) with dead bodies, or any | 
ſuch materials as every place will at- | 
ford without any coſt. | 

So then, put all theſe together: If 
it be ſo that thoſe ancient inventi- 
ons did not come ſhort of theſe other 


| in regard of force, and if they doe 


ſo much excell chem in divers other | 
reſpects ; It ſhould ſeem then, that 

they are much more commodious | 
then theſe later inventions, and ſhould 
be preferred before them. But this 
inquiry cannot be fully determined 


without particular experience of 


both. 
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merly propoſed and anſwered by Car- 
dan, 2 applies it umo the ſwift- 
neſſe of the moons orb; but that orb 
being the loweſt of all, and conſe- 


on, in c riſon to rhe reſt ; there 
fore it will perhaps be more conve- 
nient to underſtand the queſtion con- 
cerning the eight ſphere or ſtarry hea- 
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That it 1s. to e [uch an 
| ortificiall metiew , 


* heavens: 


Or the conclufion of this Dil- | 
courſe, I ſhall briefly examine (as 
before concerning ſlowneſſe) whether 
it be poſſible to eontrivs ſuch anartifi- 


ciall motion, as may be equall unto | 


the _ ſuppoſed; ſwiſtneſſe ;of the hea- 
vens. This queſtion hath been for- 


quenely of a dull and ſluggiſh moti- 


Ven. 
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the ſeventh 1000000 times, the eight 
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So that if we ſuppoſe the compaſſe 
of theſefails to be 5 foot, or one pace: 


| and that the firſt wheel is turned about 
after rhe rate of one thouſand times 


in an hower:It wil thẽ be evident, that 
the ſails ſhall be turned roooocooooon: 
times, and conſequently ſhall paſſe 
100000000 miles in the ſame ſpace. 
Whereas a ſtar in the Aquator ( ac- 
cording to common 


er, and herefore it is evident that tis 


artificiall motion, as ſhall be 
r ſwiftneſſe, then the ſup- 
ed revolutions of the heavens. 


fuch 
| of 


third wheel a. hundred times "the | 
fourth 1000 times, the fifth 10000 
the ſixth a hundred thouſand times, 


times, the ſailes 1000000000 times: 


mn:Hypotheſis) does 
move bur 42398437 miles in an how:- |. 
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The divers kinds of Automata, or Self. 
movers. Of Mils, andthe comrivance 


of ſeverall mnions by rarefied airu A 
brief digreſiid —— wind. guns. 


Mongſt the variety of artifi- 
cialt motions, thoſe are of 
moſt uſe and pleaſure, in 
which, by the application of ſome 
continued ſrengrh, there is 1 
a regular and laſting motion. 
Theſe we call the cf,Zl ot ſelf. 
movers: which name in its urmoſt la- 
tirade , is ſometimes aſcribed unto! 


thoſe motions, chat are contrived} 
e deere . 


from the ſtren 
as Chariots, 
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Whence theſe dvriuere — 
uiſhable into two ſorts: 

1. Thoſe chat ate moved by ſome- 
ching which is extrinſecall unto their 
own frame, as Mils by water or wind. 

2 Thoſe — — receive their — 


| that does 
1 3 — like 
w s, ſprings, or t e. 
"a rk bw, there have 
Rl — inventions: In 


the recitall of them, I · ſhall inſiſt 

chiefly on ſuch as are moſt eminent 

for their rarity and ſubtilty. | 
Ame evTiuare that receive 


thoſe of more-common ule are Mils. 
And firſt, the Water-mils, which are 


thought to be beforethe other, though 


neixher the firſt Author, nor ſo much 


pas the time wherein they were inven- 


ted is fully known. And therefore 


-| Palyder Virgil refers them amongſt 
other fathexleſſe i inventions. Pliny in- 


| deed doth mention „ a$ being 


| others 
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then Whence Pancirolln; concludes 
cheiruſe was for ſome 


being aftet- 


fore condemned unto this 
fanny , Us now unte the Galleys. 
| And as che force 282 | 
uſcfull for this, ſo likewiſe may it 
be contived to divers thet purpoſes. 
Herein doth the ail-of wi attfices 


Is | Fr pers iwrhe rieten of | 


— —— making rhetti 
ſeryiceable not only fot the grinding |. 
ore 


the other, chere being ſcarce any la · 
bour, to the performance of which, 


rates. | ble, which being fer in che ſun · ſhine 
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may prove of excellent curioſity,and 


may be more eaſie and common. The 
motions of rheſe may likewiſe beac- | 
commodared to as various uſes as 


an ingenious artificer cannot apply 
them. To the ſawing of Timber, the 
plowingof land, or any other the like 
ſervice ; which cannot be diſpatched 
che ordinary way, Without much toil 
and tediouſneſſe. And it is a wonder- 
full ching ro conſider , how much 
mens labours might be eaſed and 
contracted in ſundry : particulars, if 
ſuch as were well skilled in the prin- 
ples and practiſes of theſe Mechani- 
Fe ebenen. 
ly apply cheir ſtudies untothe inlarge- 
ment of ſuch inventions. 72 
There are ſome other motions b 
wind or air, which (though they are 
not ſo common as the other, yet) 


ſingular uſe. Such was that muſicall 
inſtrument invented by Carne li Dre- 
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| leaſant harmony, but being remo- 

27 Ted into the ſhade , would preſently | 
4 become filent. The reaſon of it vas ene 
6 this: the warmth of the ſun, working „bich 
x upon ſome moiſture within it; and | inakes a | 
40 rarifying the inward air unto ſo: — A. 
4 great an extenſion, that it muſt needs ever tbe 
| ſeck for vent or iſſue, did therby give {*n begins 
GC . 2 do ſhine 
q ſeverall motions unto the inſtruments! upon ic. 
1 Somewhat of this nature are the Tacit.4- 
| Lolipiles, which are concave veſſels, | Wi af. 
y conſiſting of ſome ſuch matetiall as firms chat 
4 may indure the fire, having a ſmall bens 
c hole, at which they are filled with and tears Þ 
| water, and out of which (when the | ic. 
5 Veſſels are heated) the ait doth iflue 
forth with a ſtrong and laſting vio- 
"| | | lence. Theſe are frequently uſed for 
7 the exciting and contracting of heat 

in the melting of glaſſes or metals. 
g They my alſo be contrived to be ler- 
. viceable for ſundry; other pleaſant: u- 
ſes , as for the moving of ſails in a 
chimney corner, the motion of which 

ſails may be applied to the turning of 
' 4 ſpit otehe like. +003 i 
Al ut there is a better invention to 
; "Fr | 'L 3 this 
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Ich muſick. Ie) may be 
I reeli ö e 
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divers the 


* ck occaſions. Por (as was 


d before )any conſtant motion being 


, iis eaſie for an ingenious ar- 
cer to apply it unto various ſervices. 


them, and ſometimes 
ere bee none. For if the 
much colder then thar 
room, then muſt chis 
more warm and rarified, 
3 through the chim- 
ce unto xhę more con- 

„ Wh K does uſu- 


25 every 7 chimk or cran- 


news. 
as of motion maybe 
* 1 | repreſentations o 
— whether birds ; or 


fire un 


beaſts; invented by Steßbian. which 


were for the maſt rf d by 
th, of-ains being forced up 
either: by; rarefettion.,. wich fire; 9 


3 [elſe wan, thropgh the all 
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' . Theſe fails will always move both 
/ 47 and high, if chere is but any | 
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ol ſotne heavier body, as water, vrkiicty 


by polleſſing the place. of the , 


— dh 


I cannot here omit (chaugh it 


the forcible cmpre ſſion af air, being 


and diſtention of the impriſoned ai 


The force of: it in the diſchar 


almoſt equall to our powder · guns. | 
have found upon frequent trials (ſattli 
Merſennus ]) chat 4 leadett hullet ſhor: | 
from one of theſe gunnes againſt ia 
ſtone wall, the ſpace of 24 paces from 
it, will be beaten into a thinne plate. 


It, would; be a conſiderable addition 


by he will make the ſame charge of 


other vent. „ori 5s vawap 


not altogether ſo-pertinenr to men I 
tion that late ingenious invention vi 
the winde: gun, which is charged bye 


inje cted through a Syringe; the ſtrife 
ſerving by che help of little fals or 


ſhuts within, to ſtop and keep. cloſe | 
the vents by which it was admitted. || 


to this experiment: which the ſame 
Authour mentions 4 little after, whets | 


air to ſerve for the diſcharge" of ſe . 
verall arrows ot bullets after one a: fy 
| et nother, 


2 
* » 


— dy giving the air onely fo] 


; may ſail on the land as well as by n 
ſhip on the wer. The labour of hor- 
| ſes or ether beaſts, which are uſi 


much roome , 25 may immediately | 
ſerve to impreſſe a violence in ſendi 
away the arrow or bullet, and then | 
ſcrewing it downe 'r0 its for- 
mer confinement, to fit it for another 


ſhooting. But this there may | 
be many confi doabrs, which 
I cannot ſtand to Acud 


C AP. II. 
Of aſailingChariot that may without hor- 
4 * on the FR. hy the wind 
in ſhips are on the ſes. 


He force of wind in che motion 
of fails may bo applied alſo to the 
2 which a min 
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ſedinrheChampionplais of China, |. 
is frequently a rmed divers eredĩ- 

ble Authours, Baterus mentions iu 


: obey have beene tried alſo in S h, 
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Sceveling in Hallau is u — 
ly remarkable. It was made by tha di- 
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with whis ſacs. bedeeh noe | 
ſpecifie. But above al — — 


— — 
— —— 
gentds. Tas it did far exceeds 


of any ſhip t 


never {nproſperone wind: and that in 
ſome few! how ers ſpaceit would con- 
vey 6 or 10 perſons, zvor 30 German 
miles, andattrhis wiel very lite la- 


—— — — 


ſpeed 
— weſbould ſuppois | 
it to be carried in the open ſes wind 


—— — 


; = * 
| LI! 1 


as he pleaſeth. 


That eminent inquiſitive m. 


reckines: having trayelled tõ Sceveling 
for the fight & experience of this cha- 
riot, would frequently after with much 


wonder mention the emtream ſwifenes 


of its motion. Cmmemararc ſolebat ftu- 


pore quo correptus fuerat cum vento tran- 


flarus citatiſſi mo non per ſentiſcere tamen, 
nempe tã citus erat quã ventus. Though 


the wind were in it ſelf very ſwiit and | 
s in this 


yet to 


Chariot, i it would not be at all diſcer- 


nable, becauſe they did goe wirhian | 


uall ſwiftneſſe to the Wind kee 
en that ran before it ſeemingito goe 
backwards , things which ſecme at a 


——— 


| e dit ant from one a- 
nother abe e14Horariamilliaria,aith 
the ſame Ruthour) that is more then 
two and forty miles. 0-v- 


Grotius is very copioutend elegant is 
| NE his 


r and 
r 


who —— . courſe of i it 


— howers 
ſpace it mould paſſe from Sceveling to 
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che Authour of it in divers Epigrams. 
V entivolam Tipbys deduxit in aquora ni 
Inpiter in ſte las, ethereamgue 
In terreſtre ſolum virtus Stevinias He nec 
Tipby tuum fuerat, nec Iovi "ot opus. 
Andi in —_— 
Im lauſtro veſtamtem * 
—— ille 
Scandit aquas navi — prons, 
Et merit dic as hic volat alla natat.- 


Theſe relations did & the firſt ſcemun- 
to ws (and perhaps they will ſo to o- 
chers) ſomewhar ſtrange & incredible. 
Bur upon fartherenquiry I have heard 
them frequenclyarraſted from the par- 
ticular ey: ſigh & ¶Mperience of ſuch 
eminent perſons, who 
not cite in a buſineſſe of this nature, 

par is ſo very com- 


mon, and little obſe 
3 grow” not we Wy 'Authour 
who dothtreat yconcerning 
the manner of framibg this Chariot, 
though Grotius un 
deſcription of i it in copper by one 
Ceynius; and Hondigs imone of his 
large maps of Aſia, — give another 
conjecturall deſcription” of the like 
Chariors uſed in C og | 
The form of it is related to be very 


ſimple & plain, after this manner. 
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have a force upon —.— — — 
about, and the motion of theſe 
— — turn the w 

equently carr the Charioe it 
lf ro ay = 


gedneſſe or 

will not. cauſe ſ 
Chariot as 228 hin 
its ſails. Bu 
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JOLLA Ca . 1. 
Concerning _ fixed Automara,Clecks, 

-Spheres', repreſeming the 'bexventy 

tions 2 The -ſeverall excellencies 

that are moſt commendable 5 in . 
2kind of contriuances. 


th He ſecond kind of err. oo 
7.1 Klcriped 105 ſuch! out 5. 
yeceive & regrilarand 
in ſomeching ot ever. 

coll own — weights, o 


41s ; 934 
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Se 
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which is ſo e known By e⸗ 

very Mechanick, that I ſhatl not trou 
ble the Reader wich any explication 
of ic. He thardefires fuller ſarisfati- 
on, may fee them particularly deſeri- 
bed by * cds, 1 D. F 
thers. 


periment in the multiplication of 
wheels mentioned inYitreviss,where | 
he ſpeaks of an inſtrument whereby | 
z man may know how many miles 


or paces hedoth go in any ſpace of, 


water in a bo or ſhip, or 
in a chariot or 1 "- rhey 
been contrived alſo into lie; Agr | 
inſtruments, by which after a man 
hath walked a Whole day together, 
he may enſily know how many ſteps 
he hach taken. I forbeat to enter up» 
Logs, ——— | 


n 


The firſt i invention of chele (ich 1 
Pancirolus) was taken from that ex- 


time, whether or no he doe be 


{rheſe kind 7 


> ue 


ar - 
i 


— — 
The eee 
I The: r may ſee them more par- 
ticularly deſcribed in the ove vet] | 
place of Yitrwvins, in Cardan;t Beſ-| 
ſonius, and others; I have here only 
mentioned them, as being the firſt oc- 
caſion of the chiefeſt eurivere that 
are now in uſe. | 
Of the ſame kind with our clocks. 
and watches (though perhaps more 
elaborate and ſubtle) was that ſphere 
invented by Archimedes , which did 
repreſent the heavenly motions : the 
. | diurnall and annuall courſes of the 
| ſun, the changes and aſpects of the 
Moon, &c. This is frequently cele- 
brated in the writings of the Anci- 
ents, particularly in that known Epi- 
gram of Claudian : 


— 


Fupiter in parvo cum cerneret athera vitro, 
Rifit, & ad ſuperos talia dicta dedit; 
Haccine mortals progreſſa potentia cure 
fam mens in fragils Inditur orbe labor. 
Jura poli, rerumque fidem, legeſque Deorum, 
Ecce Syracnfens tranſtulit arte ſent . 
Incluſus varits famulatur * ſpiritus aſfrißs, 
85 Et vivmm certis motibus urget 7 


7 Al 


* WW 


mentionĩng che relation of it; affirms 


Quidfelſe 


Excellemly Tranſlated by hae: 
love fa the heavens frim'din a little laſſe, 
And laughing; ro thegbds theſe words $3 4 
Comes power of, morrall cares ſo far? 


Io bells gebe.moy boa ated are 
The ſtatures of the Poles; the faith of things, 


8 5 
For a poor hand is natures rivall gun. 
But tharrhis Engine'ſhould be made 
of glaſſe, is ſcares credible, Laitevtivs 


6 | Daddy as | 
5 ot this ſphere, —— 
Su, | quere. Nenne igitar mirunulerum dun- 
ref. al nam, maximum miraculam eft hound ? 
Mechan. He might have faid Mathematices : 
| and another to this purpoſe, Sic ma- 
— nus ejus naturam, ut natura igſa mamum 
Progmad, imitata penn. Pappur tels us, tat Ar- 
18. | chimedes writ «Book deSpheropwia,co- 
cerning the manner of framing ſuch 
Engines, and after him Foſidanias com- 
poſed another diſcourſe on the ſame 
ſubject, though now either che ig 
norance or che envy of time bath 2 
I prived us of both thoſe works. And 
; yet the art it ſelf is not periſhed, | 
3 * we tead of divers the like comtivis 
% $cif.c.22, Ces in thele latter rimes. 4 2 af. 
c e- firms that he himſelf had ſeen ſuch a 
Soca ſphere, & Ramur tels us how he beheld 
[225% |chirher amongſt orhcr (oiles from 
IF thither among om 
en. Sicily. and the other out of Germany. 
46-2 And it is commonly reported that 
1 there is yet ſuch à ſphere at S. 
Lice. burg in Germany. *: Rivale, velates 
SY how Marinas Bargeſins u N unde 
Archine- ers = 
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BA 
by 


yoeeolutions an 
now moch — then be⸗ 
fore. ſides it. is ſtionable, 
whether che uſe of Wadern us 
— in thoſe ancient times ; the 
ication ot which unto cheſe kid 
ſpheres; muſt needs be much more 
convenion then wei nA Mt 
Tis related dio ob. — Cenlall 
Joetbins] thee: other Mache- 
— — — 
WAS core 
preſent the. < 


thoſe times; that Gundibaldus. King 


of did purpoſely ſend over 
of erp . . xb- 


— the Ein · 
perduruvith intreaties that he wuuld 


be a means to procure one of theſe 


pheres from Bociat g the Emperor 


hinkint here — vmo Toro 
— fp yocerr unto 
Natiaws, doth: write an tle:ro 


| Bordhtiepperſwading him to fendthi 
inſtrument. Lies now I e 
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lo mucho z4mircdy:and talked fin |: 
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" {theixs motion from-weights;rand not 
from 9 —— before) 
- {are of 


59. 4 
ques viderint r omen lune -werite-| 
ien [uſoria ſeninia pus abut 218 qu 
docfuerimt 4 ſtupore con wur ſi, non aude- 
debunt ſe —— digere, apo quo, 
ſciunt ſapien much 
were allt — 5 — 
mired in thoſe ruder & darker times: 
whereas: the inſtruments that are _ 
in.utc. amongſt us ( though not ſo 
much extolled i) yet doe :akogethes 

equall tif not exceed the other, both 
in uſefulneſſe ind: ſubtilty. Thechiooè 
feſt:of theſe ſormer Engines reuaiving 


E 


N 
| — a Wan ek 1d: 220003 — 
he parti 2 cir or 
| which: ther 4#tomars of this kin uf 
moſt-eminerit z-:+ may — — to 
theſe four. 929 * 
1. The laſtingneſſe oftheinmarian, 
without nceding ot any — | 
for which - purpoſe; there dn 

ſome watches contrived to Continue 


without winding up for * — 


ther, e F enensd 2 
| 2 25 


4 
1771 


— 
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2 —— und Ta dt | 


— — ro 
ventiotis ure, the more artificial ee 
of ty ch — — 
0 — uch u res, as m 
lied ſome ocher way, a fl 
: un$kilfidneſſe a as 
— — that” did 
conſiſt of took: af wnkitude 
of wheels, and ſcrews, 
(like the ol nthefirof the tieavens\ | 
may ber. 6thevnorions of a 
ledge, which ate — 
waysifull of y and comp 
caionsJjand eldome is order, Wee 
as the inventions of art ire me te/ 
gular; qſiunple, aud perſpicudus; Hke 


che apprehenſions of u difane” and 
ily r dgement. In 

thĩs tre Ache —3 of- Teng 

the or - 40084, imat been | 


| much'berered in theſe later times 


above the former, and ſhall hereefter 


perhurg ve yet mote 
it E: eſe 


af : 8 92S - Tits OY" W 
Dane LI. 
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| aſcending ſida of the wheeb): muſt 


| 


an 


Theſe kind of e — 
other humane — additi- 
ons from every da —— if 
To this pu there is an inyen- 
tion conſiſting on of oni hollow 
orb or — cr the howers 
may be as truly diſtinguiſhed ;'as by 
any ordinary clock or warch.'/ This 
wheel. ſhould be divided. into ſeverall 
cavities, through! of which ſuc- 
ceſſively either or wirer muſt 
be contrived to les the heavmeſſe 
of theſe bodies (being al he 


be.c iſed that 
— — — on 


= thi leiſ 
deſcend — vpn as villa 


—— — t of one: cavity into the 
ann: h make; the: ſeverall paris of 


wheel lighter or heavier;;and ſo 
conſequently chere will be 


Bre . the de 
may * co diſtin- 
Aion of, howers. E fla 97: (01 


3. The muhitnde and — 
choſe: ſervices for: vchich they: m 


ad 


* n 
a ork Mee 


be cl Uns rhis kind may. we 
refer thoſe watches; bycwhicha man 
may tell not only the hower of the 
day, but the minute of the hower, 
the day of rhe month, the age and 
aſpects ot the Moone; &c. Of this 
nature like wiſe was that larum men- 
tioned. by Walchius, which though it 
were but two or three inches big, yet 
would both wake a man, and of it 
ſelf light a candle for him at any fer 
hower'of the nig. And: thoſe 
weights or ſprings which are of ſo 
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 grear-forve is to turn mill, (as ſome dan fe} ; 


have been conti ved) may be gaſily 
applyed to more various and difficulc 
labours 

| 4 A Bttdenefſt of their 8 
Nunquam ars magis quam in minim 
nta Hanh Aquinas.) The ſmalneſſe 
of che Engine doth much commend 
the $kill af the arti icer 3 to this 


have been warches con- to 


Lived & inhe:formranidquanticy of a 

Jewell ſor the ear, where the —— 

of the minutes may:roonſi 

ny unto us, how our — — 
- away | _ 
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en 
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away by a ſwift ſucceſſion. Card 
tels us of a Smith who made a watch 
in the Jewell of a ring, to be worn 
on the finger ,- which did ſhew the 
howers, (non ſolum ſagitta, ſed iſtu) 
not only by the hand. but by the fin- 
ger too (as I may ſay) by pricking it 
every hower. | 


— 


IL Cav. IV. +: 
of the moveable and Gradient Automata, 
repreſenting the mti f living 
cruatures, Various ſounds, If birds, or 


ibeaits, and ſome of them articulate. 
Ale 1432 2h. O avid 

Hus much of thoſe 
*: which were ſaid to be ie d and 


"rs A 705 
ſtationary. 89 1 Nn ' 
The other kind to be inquired aſter, 


| | are thoſe that are moveable and tran- 


ſient, which are deſcribed to be ſuch 


| engines as move not only according 
co their ſeverall but alſo accor- 


ding to their whole frames. [Theſe 


are again diſtinguiſſiable into two 
ie 0 e % 1 G25 


 » 4 
* " 


2 
2. Volant. | + v9! 


1. The Gradient or ambulatory, are 
ſuch as require ſome befis or buttome 


to uphold them intheir motions. Such 4 


were thoſe ſtrange inventions (com- 
monly attributed ro Dedalus)ot [elf- 
moving ſtatues, which (unleſſc they 
were violently detained ) would of 
themſelves run away. *- Ariſtotle af- 
firms that Dedales did this by putting 
quick: ſilver into them. But this would 
have been too groſſe a way for ſo ex- 
cellent an artiſicer, it is more likely 
that he did it wich wheels & weights. 
Of this kind likewiſe were Vulcan: 
Tripades, celebrated by Hamer, that 


were made to move up and down the There 


houſe, and fight with one another. He 
might as v 


have contrived them in- 
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to Journey-men ſtatues,cach of which | de force 


with a hammer in his hand ſhould 
have worked at the forge. an th 

But amongſt theſe fighting ima. 
ges, chat in C dan may men- 
tion, which — — hand a gol- 


den apple, beautifi 
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Jewels; if any man offered to take it, 


the ſtatue preſently ſnot him to death. 


The touching of this apple ſerving} ||. 


to diſcharge feverall ſhore bows , or 
other the like inftruments that were 
ſecretly couched: within the body of 


the image. By ſuch a treachery wes | 
| King Chennetus murdercd (as Boethins 


relates. 


It is ſo common an experiment in 


theſe times to repreſent the perſons 

and actions of any ſtory by ſuch ſelf- 

moving images, that I ſhall not need 

to explain the manner how the wheels 

_ ſprings are contrived within 
em. 


' Among theſe gradient Aatamata, 
that iron ſpider memioned in a- 
chiws, is more eſpecially remarkable, |. 
which being but of an ordinary big |, 
| neſle, beſides the ourward fimilitude, | 
(v was veryexact)had the fame kind 
of motions with a living fpider, and | 
# | didcreepupand-downas ifithad been | 

| wonder- | 
, | fall arr, and accuraceneſſe, co contrive | 


alive. It muſt needs argue « 


! 


all che inſtruments requiſite for ſuch | 
3 f be 
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| I ſeverall inventions of this kinde in 
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| images, which beſides their ſeverall 
poſtures in making vp. and. Cong, | 
+ E 


There have been alſo other morions 


becauſe there is no apparent reaſon of 
their motion, thay being not the leaſt 
contiguity or dependence upon any 
other body thatmay — but 
ic is all one as if. they ſhould move 
up and down in the open air. Get a 
glaſſe ſphere, fill ir with ſuch liquors 
as may be clear of che ſame colour, 


and ſpirit of wine: In which, it is 
eaſie ſo to poiſe a little globe or other 


ter. Under this glaſſe ſphere, there 
ſhould: be a loadſſone concealed , by 
the motion of which, this ſtatue c ha- 


move up and down, and may be con- 
trived co ſhew the hower or ſign. See 


Kircher de arte AM. ica, J. a. | 
There have been: ſome artificiall 


| 


— 
— 


hichwill ſhewxbe mote wonderful, 


immixable, ſuch as are oyl of tartar, 


ſtatue, that it ſhall. ſwim in the cen- | 


ving a needle touched within it) will 


— 
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ſounds, whether ofibirds ;" as Larks, 


| ſpeaking of certain words. Such are 


theſe ſounds were contrived, may be 


| Ing i} 


have bam meas _ to o give: ſeveral 


Cuckoes, &c. r heaſts, as Hares, 
Foxes. The voices of which creatures 
ſhall be rendred as clearly and diſtin- 
cly, by theſe arcificiall images; as 
they are by thoſe naturall living bo- 
dies, which hey repreſent,” © -*' + 

There have been ſome inventions 
alſo which have been able for the 
utterance of articulare- ſounds, as the 


ſome of the Ægyptian idols related 
to be. Such was the brazen head 
made by Friar Bacon, and that ſtatue 
in che framing of which Albertus 


by Aquinas, who came to ſee it, put- 
poſely that he might boaſt, how in 
one minute he ruined the labout 
of ſo many years. 

Now the ground and reaſon how 


worth our inquiry. 
Firſt then, for thoſe of birds or 
beaſts, they were made from ſuch 
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verall tones of thoſe creatures which 


are repreſented : theſe cals are ſo com- 
monly known and uſed, that they 
need not any further explication. 

But now about articulate ſounds 
there is much greater difficulty. Wal- 
chius thinks it poſſible entirely to 
preſerve the voice, or any words ſpo- 
ken, in a hollow trunk, or pipe, and 
that this pipe being righely opened, 
the words will come out of it in the 
ſame order wherein they were ſpoken. 
Some what like that cold Countrey, 
where the peoples diſcourſe doth 


be heard the next Summer, or at a 
great thaw. But this conjecture will 
need no refu tation. 


her ſelf doth imploy the ſeverall in- 
ſtruments of ſpeech, the tongue, lips, 
throat, teeth, & c. To this purpoſe the 
Hebrews have aſſigned each letter 


fides ,,we; ſhou}d obſerve what inar- 


— — — 


freeze in the air all. winter, and may | 


ticulate ſonnds doe reſemble any of 
| N the| 


| 


The more ſubſtantiall way for ſuch | 
a diſcovery, is by marking how nature | 


unto its proper inſtrument. And be- 
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the particular letters. Thus we ay 
note the trembling of witer ro be 
like the letter L, the | 
hot chings to the lecrers E, che ſound 
of ſtrings, unto the letter N, the jirk- 

ing of a ſwitch the letter A. &c. By 
un exact obſervation of theſe parti- 

culars, it is (perhaps poſfible to make 
a ſtatue 1585 ſome words. 


Car. V. 

— the poſſibility if FR an 
Ark for ſubmarine Navigations. 

. The difficulties and conveniences of 
ſuch a contrivance. 


JT will not be altogecher impen 
Anent unto the diſedaſeofchele pn 
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doth ſo lar p 
deſcant upon, concerning rhe making 
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dy experimented here in England by 
-Drehle, but . 
i unto publike uſe and advantage; ſo 


as to be ſerviceable for remote 


r of men; with provifions and 
— — would be of ſuch ex | 
cellent uſe « may deferve ſome fur: | 
cher inqui | 
Concerning which there are ewo 
things chiefly conſiderable: 
"4 many difficulrics with their 
5 nc remedies. 


conveniences. 
I. The difculties are rally re-. 
ducible to theſe three heads: 

1. The lettiag out, or 


without the -admifſion of water. If 
it have not ſuch a convenience, theſe 


| kind of v muſt needs be very 
dangerous and uncomfortable, bath | 
by reaſon of many noiſ 


| chings; which ſhould he chruſt our, 


— et: Now herein 
. 


ges, the carrying of any confid crable | 


day ching, axchereſhail be 2 


trive 


Faw 
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that any thing may be put in or out, 


leak of a ſhip. n 

In which caſe this may be a proper 
remedy; let there be certain leather 
bags made of ſeverall bigneſſes, which 
for the matter of them ſhould be both 
tract able tor the uſe and managing of 
them, and ffrong to keep out the wa: 


and open at both ends. Anſwerable 
to theſe, let there be divers windows, 


round the ſides of which one end of 
theſe bags may be fixed, the other 
end coming within the ſhip being to 
open and ſhut as a purſe. Now if we 
— — this bag thus faſtned, to be 
tyed cloſe about towards the win. 
dow, then any ehing that is to be ſent 


out, may be ſafely put into that end 


cloſe ſnut, and the other end loofened; 
the thing may be ſafely ſent out with 
out the admiſſion of any witer. : 1 


trive the opening of this veſſell 0 


much violence, as it doth uſually in the 


ter, for the figure of them being long 


wichin the ſhip, which being again 


and yet the water not ruſh into-ĩt with 


j 


or open places in the frame of the ſhip, | 
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taken in, it muſt be firſt received in- 
to that part of the bag towards the 
window, which — (after the thing 
is within it) cloſe tyed about, the other 
end may then be ſafely opened. It is 
eaſie to conceive, how by this means 
any thing or perſon may be ſent out, 
or received in, as there ſhall be occa- 
ſion, how the water, which will per- 
haps by degrees leak into ſeveral parts, 
may be emptyed out again, with di- 
vers the like adv . Though if 
there ſhould be any leak at the bot · 
tome of this Veſſell, yet very little 
water would get in, becauſe no air 
could get out. 

2. The ſecond difficuly in ſuch 
an Ark will be the mation or fixing of 
it according to occaſion; The direct. 
ing of it to ſeverall places, as the voy: 
ige ſhall be de „ withour which, 
it would be very uleleſſe, if it were 
to remain only in one place, or were 


to remove only blindfold, withont a- 
ny certain direction; And the con- 


| 


trivance of this may ſeem very difh- 


So again, when any thing is to be Ks 
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— theſe — Navi - 
ors will want the uſual vantages 
uind aud xides for motion, and | 
the ſight of the heavens for direction. 
But theſe difficulties may be rhus 
remedied ; As for the progreſſive mo- 
tion of it, this may be effected by the 
help of ſeverall Oars , which in the 
onward ends of them, ſhall be like 
che fins of a fiſh to contract aud di- 
late. The paſſage where they are ad- 
mitted into the ſhip being tyed about 
with ſuch leather bags (ãs were men · 
tioned before) to keep out the water. 
It will not be conveniehe perhaps tha 
che motion in theſe voyages ſhould 
be very ſwift , becauſe of thoſe ob- 
ſervations and difcoveries to be made 
at che bottome of the ſea, which in 
a lirrle Fpace may abundantiy recom- 


I penſe che flowyneſſe of its progreſſe. 
If this Ark be fo Fenk e 0s be 


of equall weight with the like mag⸗ 
nitatde of water, it will betet 
movable in e 
| "As for the 'sſcent bf it, this may be 
cafily cottrived, if there ne great 
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gina — 
ing part of its ballaſt ) 
ſome cord within may be — 
from it; As this is let lows 
er, ſo will hr rh from ir (if 
need be) to the very ſurface of the 
waters and as it is pulled cloſe | 
to the ſhip, fo will k deſcend. - 
For direcbias of this Ark, the Ma- 
riners needle may be uſefull in re- 
— of-the latirudes of places, and 
courſe. of this ſhi more 
regular then others, by reaſon it is 
not ſubject to 'Tempeſts or 
winds, may more cenainly exiderdem 
in judging of the longitude of 


3- But the greateſt difficulty of all 


will be this, bow the air may bee 


lupplyed for reſ — How con- I 


ſtant fires 
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bove one quarter. of an hower ; the| 
breath which is often ſucked in and 


out, being ſo corrupted by the mix- 


ture of vapours, that nature rejects it 
as unſerviceable, Now in an hower 
a man will need at leaſt 360 reſpira- 
tions, betwixt every one of which 
there ſhall be 10 ſecond minutes, and 
conſequently a great change and ſup- 
ply of air will be neceſſary for many 
perſon, and any long ſpace. 
And ſo likewiſe for the keeping of 
ſireʒ a cloſe Veſſell containing 10 cu- 
bicall feet of air, will not ſuffer a 
wax candle of an ounce to burn in it 
above an howerbeforeit be ſuffocated, 
chough chis proportion (ſaith Merſen- 
nut) doth not equally increaſe for ſeve- 
rall lights, becauſe four flames of an 
equall magnitude will be kept alive 
che ſpace of 16 ſecond minutes, though 
one of theſe flames alone in the 
ſame Veſſell will not laſt above 25, 
or at moſt 30 ſeconds, which may be 
eaſily tryed in large glaſſe bottles, ha- 
ving wax candles lighted in them, and 
wich their mouths invetted in * 
ä or 
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the open water as the filhesdoe; the 
inſpiration and expiration of water 
ſerving inſtead of air, this being uſu- 
all with many fiſnes that have lungs; 
yet it is certain that long uſe and cu- 
ſtome may ſtrengthen men againſt 
many ſuch inconveniences of -this 
kind, which to unexperienced perſons 
may prove very hazzardous: and fo 
it will not perhaps be unto theſe ſo 
neceſſary, to have the air for brea- 
quired for others. n 

But further there are in this caſe 
theſe three things confiderable. 

7. That the Veſſell it ſelf ſhould 


in it ĩs corru 
may be puri 
other: or if the meer refrigeration 
of the air would ſit ĩt for breathing, 


in one part, ſo it 


For the reſolution of this difficul- 
ty, though I will not ſay that à man 
may by cuſtome (which in other 
things doth produce ſurh ſtrange in- 
credible effects) be inabled to live in 


und renued in the 


thing ſo pure and de fecated as is re- 


be of a large capacity, that as the air | 
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this might be ſome what helped with 
N prong 


f g 2 * 5 a 
bellows, which would cool ic by mo- 
tion. | | 480 
2. It is not akogether - improba- 
ble, char the lamps or fires in the 
middle of ix, like the refeRed beams 
in the firſt Region, rarefying theair, 
and the circumambient eſſe 10- 
wank he — of the — like 
the ſece egion, cooling and con- 
denſing of it, would make fuch a 
 viciflicude and change of air, as might 
fir it for all its proper uſes. 

3. Or if neither of theſe conje- 
ctures will help, yet Merſennns tels 
us in a „that there is in 
France one Barriews a Diver, who hath 
lately found out another art, where- 
by a man might eafily continue un- 
der water for fix howers together, 
and whereas ten cubicall feet of air 
| will not ferve anorher Diver to breath 
in for half an hower, he by zhe help | 
of a cavity , not above one or π˙ 
foot at will have breath enough 
for fix howers, and alanthorn fcarce 
above the uſuall ſine o keeps candle 
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(if it be true 5 l were 
SH 

ainſt t i 11. 
1 for che many advamages and 


conveniences of ſuch u contrivance, 


it is not eaſie to recitethem. 

1. Tis private; a man may thus 
goe to any coaſt of the world invi- 
ſibly, without being diſcovered or 
prevented in his journex. 

2. Tis ſafe; from the uncertainty 
of Tides, and the violence of Ten. 
peſts , whicti doe never move the ſea 
above five or fix paces deep. From 
_—_— and Robbers pare —— 
other voyages; From ice 
froſts, which doe ſo much — 
the paſſages towards the Poles. 

3- It may be of very great advan- 
tage againſt a Navy of enemies, who 
by this means may be undermined in 


the water and blown up. 


4. It may be of ſpeciall uſe forthe 
relief of any place tharis beſieged by 


water, to - convay unto them inviſi- 
ble ſupplies: and ſo likewiſe for the 


fo of any place that 1 


commanly 3; 
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ble by water. 5. It 
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Ihe ſeverall proportions of ſwift-| 


| | or lead. The deep caverns and ſyb- | 
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5. It may be of unſpeakle benefic 
for ſubmarine experiments and diſco- | 
veries : as | 
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neſſe betwixt the alcent of a bladder, 
cork, or any other light ſubſtance in 
compariſon to the deſcent of ſtones 


terraneous paſſages where the ſea- 
water in thecourſe of its circulation, 
doth vent it ſelf into other places, 
and the like. The nature and kinds 
2 fiſhes , the ſeverall arts of catch- 
ing them, by alluring them with 
lights, by placing divers nets about 
the fides of this Veſſell, ſnooting the 
greater ſort of them with guns, hich 
may be put out of the ſhip by the 
Help of ſuch bags as were mentioned 
before, with divers the like artifices 
and treacheries, which may be more 
ſucceſſively practiſed by ſuch who live 
ſo familiarly together. Theſe .fiſh 
may ſerve not only for food, but for 
fewell likewiſe, in reſpect of that oy! 
which may be extracted from them; 


the way of dreſſing meat by lamps, be · 
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ing in many reſpects the moſt con- | 
probably be met with in che botrome-|, 
of the ſea, will ſerve for the ſupply 


venient for ſuch a voyage. 
The many freſh ſprings that may 


of drink and other occaſions. 

But above nll, che diſcovery of ſub- 
marine treafures is more 
conſiderable, not only in regard of 
what hach been drowned by racks; 
but the ſeverall precious things that 
grow there, as Pearl, Corall, Mines, 
with innumerable- other' chings- of 


more eafily-found out, aud fetcht up 


To which — — > this great 


may be lodged for the raki 


ſion. : 
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great value, which may de much 


by the help of this, then by any o- 
ther uſually. way of the -Ulrinators:'-'| 


4 


veſſell may have fome leſſer cabines 
tyed about it, at various Uiſtances} | 
wherein ſeverall perſons as Scouts, 
of ob- 
lervations, according as the Admirall | . 
| ſhall direct them. Some of them be- 

ing frequently ſent up to the ſurface | 
of the water , as there ſhall be occa- | 
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All kind of arts and 
may be exerciſed in this Veſſell. The 
* made by it, may bee 
both written, and (if need were) 
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here likewiſe. Severall Colo- 


the know of land, ho could 
nat chuſe but be amazed wich ſtrange 
conceits engere diſcovery of this 


upper world. 


advantages there may be ſ 


ſted, or 6 
| whether experiment would fully an- 


{wer to theſe notionall conjectures. 
But howeyer, becauſe che invention 


nies may chus inhabit, having their | 
children barn and bred up withour | 


am not able to judge what other 


manufacures | 
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ibils mpeg 
ſe of ſuc in ventiams, 


T volant or flying Automate ate 
ſuch Mechanicall contrivances,as 
have a ſelf-morion, whereby they are 


fight of Birds. Such was chat wooden 
Dove made by Arch, a Citizen 


chat Daaden — 


quaintunce. 
ole-framed b 
ä 
— out ofthe C ity meer © 


ported to have made anironfl 
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carried aloſt in the open air, like the 


of Taremam, and one of Plato's ac. ; 
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to diſtruſt them without a ſtronger 
- - | arguinent,” muſt needs argue a blind | 
and perverſe incredulity. As for his 
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Carden ſeems ro doubt the =D flibi- 


66. lity of any ſuch'contrivance; 


ſon is, becauſe che inſtruments: of ir 


| muſt be firm and ſtrong, and conſe- 


quently they will be too heavy to 


| be carried by their own force; but 


et (ſaich he) if it be a little helped 
in the firſt riſing, and if there be any 
wind to aſſiſt it in the flight, then 
there is nothing to hinder , but * 
ſuch motions may be polſible. 8 
that he doth in effect grant as ach 
as may be ſufficient for the truth and 
credit of thoſe ancient . relations; and 


objection c the heavineſſe 
EEO 
it may be anſwered that it is eaſie to 


contrive ſuch ſprings and other in⸗ 
ſtruments, whoſe ſtrengrh ſhall much 


exceed their heavineſſe. Nor can he 


new any cauſe why theſe Mechani- 

call — 
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ſuch e, Antamata? to be very ea 
ie. Yolantis colamba mackinilan cains 
autorem Archytam tradunt, vel facillime 
proſiteri auder..' Thoſe ancienc motion 
were thought to be contrived by the 
force of ſome included air: So Gel- 


lius, Ita erat ſcilicet libramenti ſopen- i 


ſom, & uri ſpiritus inclaſd at 


eee "io if-cham nth 


been ſome lamp, or other fire wich- 
in it, which might produce ſuch a 
forcible rarefaction, as ſhould give a 
motion to the whole frame. 


But this = be better performed Alban. 


by the ſtr of ſome duch ſpring 
as is commonly. uſed in watches; this 


ſpring may bee applyed unto one | Proem 


which ſhall give an equal 
motion to both the wings; cheſe 
wings having unto each of them * 


nother ſmaller;ſpring by which chey | 
may be vans wp lifted up: So 


that being forciblycdeprefſed by — 
ſirength of the —— and 


ſpring; and liſted u Hun by che 0; which be- 
cher 0. —— toi this 2 ups Ae 
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fition, it is eaſie to conceive bow 


che motion of e be perfor- 


med and continued 
The wi may be made either of 
ſeverall ſubſtances | 7 car like the fea- 
thers in ordinary as Dedalus 
is feigned to ary fo ** » accor- 
ding to that in the Poet, | 
--Ignetas ani dimittit in artes, 
Natur amque novat , nam panit in or- 
dine pennas 
A minimo ceptas long am breviore 
ſequente, 
Ve clius creviſſe putes, & c. 
Or elſe of one continuate ſabſtance, like 
thoſe of Bats. In framing of both 
wch,the beſt guidance 4s to follow (as 
near as may be)the direction of nature; 
this being bur an imitation of a na- 
turall work. Now in both theſe, the 
| ſtrength of each part is proportioned 
to the force of its imployment. But 


| nothi his kind can be perfect 
nothing in this ane pre 


determined without a 
Though the compiling of ſuch 


© motions — a OE reward 
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after them, av being in themſel vos of 
excellent curiofiryy yet there are ſome 
other inventions de upon them 
of more generall benefit and greater 
importance. For if there be any ſueh 
artificiall contrivances that can fiye |. 
in the air, (as is evident from ch 
former relations, together wich the 
grounds here ſpecified, and | doubt 
not, may bee eaſily effected by | 
diligent and ingenious artificer ) 
then it will clearly follow, that it is 
poſſible alſo fora man to fly himſelt: 
Ic being eaſie from the ſame grounds 


to frame an inſtrument, wherein any 


one may fir, and give fuch a motion 
unto it, as ſhalt convey him aloft 
through the air. Then which there 
is not any imaginable invention thar 
could prove of greater benefit co the 
world, or glory to che Author. And 


therefore it may juſtly deferve their 


iry, who have both leiſure and 
means for ſuch e ens. 

But in theſe practieall ftudies, un- 
lefſe a man be able eo gos to the try- 


fall of chings; be will perform bur 
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Studium ſine diuite vena, 
(as the Poet ſaith) a generall ſpecula | 


- | tion, without particular experiment, 


may con jecture at many things, but 
can certainly effect nothing. And 
therefore I ſhall only propoſe unto 
the world, the Theory and generall | 
grounds that may conduce to the eaſie 
and more perfect diſcovery of the ſub- 
jet in queſtion, for the incourage- 
ment of choſe that have both minds 
and means for ſuch experiments. This 
ſame Scholars fate, 
Res anguſta domi, and 
--curts ſupellex | 

is that which hinders the promoting 
of learning in ſundry particulars, and 
robs the world of many excellent in- 
ventions. We read of Ariſtotle, that 
he was allowed by his pupill Alex. 
ander 800 talents a year, for the pay 
ment of Fiſhers, Fowlers, and Hun- 
ters, who were to bring him in ſeve- 
rall creatures, that ſo: by his particu- 
lar experience of their parts and diſ- 


poſitions, he might be more ficly pre. 


pared 


pared. to write of their natures. The 
reaſon why the world hath not many 

Ariſtoiles is, . becauſe it hath ſo few 

Alexanders. Aera 
Amongſt other impediments of a- 
ny ſtrange invention or attempts, it is 
none of the meaneſt diſcouragements, 
that they are ſo generally derided by 
common opinion, | 
ly as the dreams of a melancholy & di- 
ſtempered fancy. Euſebius ſpeaking 
with what neceflicy every thing is 
conſined by the laws of nature, and 
the decrees of ptovidence, ſo that 
nothing can gos out of that way, unto 
which naturally it is de 
fiſh cannot reſide on the land, nor a 
man in the water, or aloft in the air, 
infers, that therefore none will ven- 
ture upon any ſuch vain attempt, as 
paſſing in the air, 3 fag reit 
ar i, unleſſe his brain be a little 
crazed with the humour of melan- 
choly; whereupon he adviſes that 
we 1d not in any 


being eſleemed on | 


d; as a 


icular en- | 


devour to'tranſgreſſe the bounds: of 


nature, & Aung Aer N t, N P 
— 


Wurd 
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| 1 and ſince we hub: _y 
| raraily deflizute of wings, not ro imi- 
| rare chie flight of Birds. Tha ſaying | 


tion inthe writings — — 


of the Poet, 

Demens quinimbys & non imitabile 
feinen, r. 

hath bern an old cenſureapplyed unto 

ſuch es ventured upon any range 

or incredible attempt. 

Hence my we cotceive the rea- 

fon,. Why there is ſo little imima- 


cerning the 
vention. The Anciencs — not fo 
much as memion the art of flying, 
but in a fable. 
- Dadlalis, we fama 5 fogitns Mii 
e 


ſe ondereverls, 
eit Bll u 


Pripi 


—— — 8 


It —— eto 

$, M their overmuth gigricude,ro 
advance the firſt 'Authours of 'any 
ufefull the num. 
ber of their. pods, Aud Daedalus be- 


n ſo 3 


ſundry. | 
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| ſpecially rhe fails of ſhips) though 


ſundry ; Mechanicall — 7 ; 


they did not for theſe — im in | 
the heavens, yet they have promo- 

red him as near as they could, feign- 

ing him to fly aloft in the air, when 

as he did bur fly in a ſwift ſhip ; 40. 
Diodorws relates the Hiſtoricall truth; 

on which chat fiction is grounded. 


n 11 

— — $7 ag 8 
Concer. Art ing. Me ſeve- 
ral ways whereby this hah been ur 


may be — "ef « 
] Have formerly in ewo ther * Dig y ] Ml 
courſes mentioned the ility 


futrher 20 it, which is 4 
kind of engagement to ſome fuller | fn 
diſquiſitions-and conjeQures to chat 
— ſeveral way Ae 
— Aying im che air, harh 
uo of them 
by. yr bade of ocher * 
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tv of them by our owne ſtr 
1. By ſpirits or Angels. 


Zacb. de 
o. pars i. 
144 
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It Ass 8. 
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ther good Angels, as Elias was car- 
[ried unto heaven in a fiery chariot : 


Lon, and back again immediately: 


4 


2. By the help of fowls.. 
3. By wings faſtned immediately 
to the body. 5 | 
By a flying chariot. > £1 
— — firſt, we read of divers 
that have paſſed ſwiftly in the air, by 
the help of ſpirits and Angels, whe 


as H Philip was conveyed to Arotus, 
and Habbacuck from Jewry to Baby- 


Or by evill Angels, as our Saviour 
was carried by the Devill to the top 


| 


of a high mountain, and to the pina- 


commonly related to pafſe umotheir 


aſuall meetings in ſome remote place; 
- [and as they doe ſell windes unto Ma- 
I | riners, ſo likewiſe are they ſometimes | 
hired to carry men ſpeedily chrongh 


the open ait. Acoſta affirms that ſuch 
— of paſſages are uſuall amongſt; 
Vers 


wa. | 


cle of the Temple. Thus witches are | 


Sorcerers wich che Indians ac | 
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this day. 
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dream, doth a wirch to be con- 
veyed — the Moon by her Fami- 
liar. 

Simon Magus was ſo eminent for 
miraculous-ſorceries, that all che peo- 
ple in Samaria from che lexſt to the 
greateſt, did eſteem him as tht great 

power of God, © And ſo famous was 
he at Rome, that the Eimperourere&- 
ed a ſtatue to him wich this inſcrip- 


of this Magician, that having c 
lenged Saimt Peter to doe m 
with him, he attempted to fly from 


way ; | Saint Peters 
come his: — und viol 

bring him to the ground, in which 
fall having 
while after he died. 


may conduce to — — Cs 
experiment, as it is. u 
after, upon natural — — 
2. There are others 'wh dere 


So Keplty in his "Aſtrononticalt| | 


tion, Simeni Deo Sancta. Tis Seki | 
45 | 
the Capitoll to the Aventine hill. But | 
when er was in the midſt of the h 
prayers did over- | 


broke his thigh, within'a | 
But none of all theſe- lite | 


4 ; 
— eat co or r——__ * — 
88 


con- 


Deadobo, or,” Linh 
conjectured « poſſibility of being 
conveyed h che air ow 
of fowls; to whi that f1- 
Aion of the Genzes's , is the moſt 
ſant and probable. They are 

ed to be great fowl of a ſtrong 


Wight, and eaſily camable. Di- 
vers of which may be ſo brought up 


as to joyn 1 
* them 

his proportionable ſhare 
of the burden; and the perion that 
is carried may by cemainreins dire& 
ever this may « ſtrange propo- 
fall, yer it is not certainly more im- 

then many other arts, 


Pp: > 
wherein the induſtry of ingenious 
A men bath inftruged theſe brute 
A creatures. And Iam very confident, 
him for ſuch kindof i 
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the Lencavians , that they were wont 
upon a ſuperſticion vo- in 
man from ſome high mo the 
ſea, tying about him wah — 
ſome diſtance, many Brem fo wis, and 
fixing unto his dete fewthers | 
ſpread, to break the tally which (aich 
the learned Ba, it is were 
2 _ — 1 ) would be 
to up, any 
portionable weight; — — 
he — nn to — funher 
— — 
— iveicn the art of 
ying. 

3. Tis the more obvious und com- 
mon opinion that this may -be. effe- 
to the » This coming neweſt to 
the imitation of natute, which ſhould 
be obſerved in ſuch acempts as theſe. 
This i tat way which | Fredericas 
Hernannnes in his little diſcourſe ue 
Arte — — — 
— por — 


—_ 
"= 


+. | wings fly from a Tower 


* | mentioning 


| ory iſe of it 
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|*Tis related of « ceraine Eng oliſh 
Munk called Elmerus, about the | 


feſſors time, that he did by ſuch 


e & 
furlong; — ſo another from Saint 
Marks ſteeple in Venice; another at 


Nerinberge; and Baſbeguius ſpeaks of 


a Turk in Canſtantinople, who attemp- 


ted ſomething chis way. M. Burton 
quotation, doth be- 
leeve char ſome-. new-fangled wit 
tis his cynicall phraſe) will — 
time or other ſind out this art. Th 
the truth is, moſt of theſe Kad 
unfotunately miſcarry by falling. 
down and breaking heir arms ot 
legs, yet that may be imputed to their 
want of experience, and too much 


in ſuch da — and. ſtrange. at- 
rempts. Thoſe 7 that ſeem very 

difficult and fearfu at the firſt, — 
grow very facil after frequent trial 
and * And there 


would effect any ching in this kind, 
muſt be ——— to the conſtam 
his youth. Try 


WT 9 


he that 


fear, which myſt needs poſſeſſe men 


ing. 
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ing firſt to uſe his wi 
running on the ground, as an 
or tame Geeſe will doe, toi 

the earth with his toes; and 10 85 
degrees learn to riſe higher, till hee 


ſhall arrain unto skill and confidence. 
[ have heard it from credible teſtimo- 


ny, that one of our own Nation hath 
proceeded ſo far in'this experiment, 
that he was able by the help of wings 
in ſuch a running pace to ſtep'con- 
ſtantly cen yards at à time. 

It is not more incredible that fre- 
quent practiſe and cuſtome ſhould 


inable a man for this, then for many 
other things which we ſee confirttied 


by experience. W har ſtrange agility & 
aQiveneſſe doe our common tu 


& dancers on . e 5 


tinuall exerciſe? Tis related of cer- 
tain Indians, that they are able when | 


1 — is goin n his full career, to 
he on re turn the- 
— round £0 leap do 


& im- 
to ſhoot ex- 


* — ants Mt pO IE" 


mitting his a fl — 
horles together, the man ſorting one 
of his feet upon each of them. Theſe 
chings ay ſeem ſeem impoſſible to others, 
would be very dangerous for 
any one to attempt them, who hath 
not firſt nn, attained to theſe 
_ by long practiſe and triallz and 
why may not ſuch practiſe inable 


him as well for this other experiment, | 


as for theſe things: 
There are others-who have inven- 


tod ways to walk upon the warer, as | 


ilarly and firmly as upon the land; 


There are ſome ſo ac drothis | 


elemene, that it hath been alaioſt as 
naturall to them, as to the fiſh 3 men 
— could remain fur above an how: 


er cagether under water. Ponta 
mentions ane who could ſwim above' 


— —— r. oy ary 
Eh * re to anot with great | 
Tree Au ar all times of the year: And it 
I Jfeatone. ie ftgried of a tin young: man, «| 
| "Sicilian by binh; and a Diuen hy pro: | 
| faſſion, who had fo coptiaualiy: uſed] 
| himſalf re the bunter, chat he could | 
| . | 


not. 
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the land, he Would de bs tormented. 
with a pain in his ſtomack, that he 
— forced . "et to —— | 
again to ſea; wherein 
his uſuall refidence , and when hee 
ſaw any ſhips, his cuſtome was 10 
ſwim to them for relief, which kind 
of life he continued till he was an old 
man, and 
I mentiontheſe things to ſhew the 
great power of praiſe and cuſtome, 
which might more ly ſucceed 
in this experiment of flying (if it were 


— — arte ar hf hf then in ſuch | 


11 15 80 el practiſe in theſe times 
for our Fanembulones, or Dancers on | 
the Rope, to attempt ſomewhat like 

a when they will with their 
orwards flide downe 1 long 
— extended; being ſaſtned at one 
end on the top of ſame high Tow- 
er, and the other at ſome diſtance on 
the ground, with wings fixed to their 

—— dy the Dain — | 
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they will break the force of their de 
that ſome 'ar- 
tempts of this kind were uſuall a. 
| mongſt the Romanes. To which that 
| expreſſion in * Salview __ referre, 


—_—_ 


man, as 
not naturally deſigned to ſuch a mo- 


* 
88 Ty > 
Y a Or: 
** 


ſcene. It would ſeem that 


where amongſt other publike ſhewes 
of the Theater, he mentions the Fe- 
taminarii: which word ( ſaith Fo: 


Braßecanas) is ſcarce to be found in 


any other Authour, being not men- 
tioned either in Julius Pollux, or Fo- 
litian. Tis probably derived from 
the Greek word ir=%» which ſigni- 
ſies to fly, and may refer to ſuch kind 


| of Rope · dancers. 


But now becauſe the arms exten- 


ded, are but weak and eaſily wearied, 


therfore the motions by them are like 


may be to the flight of ſuch domeſtick 


| fowl. as are moſt converſant on the 


ground, which of themſelves we ſec 


| are quickly weary, and therefore much 


more would the arm of a being 
tion. 1 
It were therefore wonh the inqui- 


— — 


— 


to be bur ſhort and flow,an{werable it 


Pl | 
— — s 


| ry ro conſider whether chis might nor 
be more probably effected by the la- 


bour of the feet, which are naturally 
more ſtrong and indefatigable: 
In which contrivance the wings 
ſhould come down: from the ſhoul- 
ders on each fide as in the other, but 
the motion of them ſhould be from 
the legs, being thruſt out and drawn 
in again one after another, ſo as each 
leg ſnould move both wings, by which 
means a man ſhould (as it were) walk 
or climbe up into the air: and then 
the hands and arms might be at leiſure 
to help and direct che motion, or for 
ny other ſervice proportionable to 
their ſtrength. Which conjeQure is 
not withour good probability , and 
ſome ſpeciall advantages above the 
other. ; 
3. Bur the fourth and laſt way 


and much more 


ſeems unto me 1 as probable, |. 
uſefull then any of | 

the reſt. And that is by a flying cha- 
riot, which may be ſo contrived as 
to carry a man within it; & though 
ho ſtrength of a ſpring might per- 
P . haps 
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haps be ſerviceable for themotion of 
this engine, yet it were better to have 


it aſſiſted by the labour of ſome intel - 
ligent mover as the heavenly orbs are 


ſuppoſed to be turned. And therefore 


if it were made big enough to carry 
lundry perſons together, then each of 
them in their ſeverall turns might 
ſucceſſively labour in the caufing of 


| this motion; which thereby would 


be much more conſtant and Jaſting, 
then ir could otherwiſe be, if ir did 
wholly depend on the ſtrength of the 
ſame perſon. This contrivance be- 
ing as much to be preferred before a- 
ny of the other, as fwimming in a 
ſhip before ſwimming inthe water. 


| Cav. VIII. 
A reſolution of the two chief difficulties | 


that ſeem to oppoſe the poßibility of 4 
fing Chariot, 


T 'He chief difficulties againſt the 
poſſibility of any ſuch contrivance 
may be fully removed in the reſolu- 


tion 
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by fo thin and Body us 

air e | 

2. Wherher the ſtrengtir of ite 
perſons within it; 1 3:10 {ufficient 
for the motion of it 

1. Concerning the fitſt; vrhen 
Callias was required by rhe men of 
Rhodes, to take 10 ns great Heleps- 
la, brought Arg 8 8 Dome: 
irius, (as he 

ſome leſſe which het 8 15 
made.) He anſwered that ir could not 
be done. Nenad enim fits | 
2 
tem creſcere 2 
cauſe thoſe 'thihgs _ = 
bable int ler ue N 3 

are incteaſed to MN ther 3 
doe thereby 2 the per of art. 


make an inſtrument to bore hole;an 
inch wide, or half an iricft; and ſo leſſeʒ 
yer to bore a hole of a 11505 wide, or 
two: foot, is not ſo 


e 
2 
[- 
91 
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use as ſhall be able to move 
r er 

| Againſt the example it may beaf- 
firmed and eaſily proved, that it is g- 
| qually poſſible to bore a hole of any 


= bigneſſe, 


LI + 
— Pc. Wo g * * 5 N - wth nd 7 P 22 2 e 


s »W a” FP a Ty .# @® 


| oe > nd. * 


bigneſſe, ax woll great u. le, if we 
ſuppoſe the inſtrument, & the X 
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5 cem 70 de . 
ſible: 
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So that theochief inference from 
this argument und e, doch ĩm- 
ply: onely thus much, that ĩit is very 
difficult co commiveany-fuch: motive 
power, as — — tothe 
grearneſſe and weight of ſuch᷑ an in- 
ſtrument as is there diſcaurſed of, 
which doth not all impair he truth 


robemaincaihed ;; For if the — 


ty oi ſuch motion be yeelded, w 
need not make:any ſcruple of gran: 


ting the difficultie of it zelt is this 


muſt adde 2 glary to the invention; 
ow this willi not — -h ſeem 

fo very difficulc ro atiy 
but — nh 'the)flig 
ſome: other bitds: particidlarly- of a 
Kite, how he wilt ſwim up and down | 


* 


1 


T4 in| 


— — — 


hen allthe 
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on of them and-all sHis; when there 
is only ſame breath-of air ſtir- 
| ring, without the help o any 
| forgitile id. Novel day, if that 
| fowl (which is none of the ligheiſt) 
can ſo ven xaſily nove ifelf; uprand 
| down in, Sha air, without fo muchas 
ſtirring che wings of it: certainely 
then, tra hoꝶ imprehable, but chat 
| ons in ſuch 
an engine are ſouud ohr, and when 
mon hn hung pradtife haue arrivedto 
any skiluand experience, they will 
heable 59:this: (s weill as in many 
other things) to oo me very NEACURs 
to. che ii nature. 
Ait Is inthoſe bodies which: tre 
carried on the water, though they: be 
never 4o-/bigge: or! ifo - 
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the Eagle and other fowl of vaſter 
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2s is equall to them in bigneſſe: 8 
likewiſe is it in the bodies that are 
carried in the air. It is not their 
greatneſſe (t never ſo immenſe) 
that can hinder their being ſupported 
in that lighe element, if we ſuppoſe 
them to be extended unto a — 
tionable ſpace of air. And as from 
the former experiments, Archimedes 
hach compoſed a ſubtle ſcience in his 
Book, De inſidentibus humido , con- 
cerning the weight of any heavy bo- 
dy, in reference to the water where- 
in it is: So from the particular triall 
of theſe other experiments, that are 
here inquired aſter, it is poſſible to 
raiſe a new ſcience, concerning the 
extenſion of bodies, in compariſon to 
the air, and motive faculties by which 
they are to be carried. 

We ſee a great difference betwixt 
the ſeverall quantities of ſueh bodies, 
as are commonly upheld by the air; 
not only little gnats, & flies, but alſo 


magnitude. Carden and Scaliger doe 
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ſed to make a ſheath or ſcabbard for 
a ſword. And Acoſta tels us of a fowl 


in Peru called Condores , which will 


of themſelves kill and catup a whole 
Calf ar. a time, Nor is there- any 
reaſon why any other body may not 
be ſupported and carried by the air, 


though it ſhouldas much exceed the 


quantity of theſe fowl, as they doe 
the quantſty of a flie. 

Marcus Polus mentions a fowl in 
Madagaſcar , which he cals a Rock, 
the feathers of whoſe wings are 12 pa- 
ces, or threeſcore foot long, which can 
with as much eaſe, ſoop up an Ele- 
phant, as our Kites doe a Mouſe, If 
this relation were any thing credible, 
it might ſerve as an abundant proof 
far the preſent quzre. But I conceive 
this. to be already ſo evident, that it 
needs not any fable for its further 
confirmation. 5 

2. The other doubt was, whether 
the ſtrength of the other 1 

or the 


within it, will be ſufficiene 
Sh .movi 
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bird amongſt the Indians of ſo great 
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together: ſundry of them amongſt 


moving of this engine? 1 anſwer; 


che main difficulty und labouf of 'it | 


will be in rhe raifing of it from the 
ground; neer unto which, theearths 
attractive vigor, is of greateſt ey 
cy. Rut for the better effecting of 
this, it may be helped by the ſtrength | 
of winds, and by taking its firſt rife | 
from ſome mountain or other high | 
place. When once it is alofr int 

air, the motion ofo it will be éaſie, 
as it is in the flight” of all kind of 


birds, which being at any great di- 


ſtance from the earth, are able to con- 
tinue their motion for a long time & 
way, with little labour or wearineſſe. 

Tis certain from common relation 
and experience that many birds doe 
croſs the ſeas for divers hundred miles 


us, which are of @ ſhort wing and 
flight , as Blackbirds, Nightingales, 
&c. doe flie from us into Germany, 
and other remoter Countries. And 


Mariners doe commonly affirm that 


they have ſound ſome fowle above 
ſixe hundred miles from any land. 


Now 
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Now if we ſhould ſuppoſetheſe bi 
to labour ſo much in thoſe: long 
journies, as they doe when they flie 
in our fight and near the earth, it 
were impoſſible for any ot them to 
| paſſe ſo farre without reſting. And 
therefore it is probable, that they do 


air, where the naturall heavineſſe of 


noimpediment to their flight; Though 
perhaps either hunger, or the ſight 
of ſhips, or the like accident, may 
ſometimes occaſion their deſcendi 
lower, as we may gheſſe of thoſe 
birds, which Mariners have thus be- 
held, and divers others that have 
_ drowned and caſt up by the 
Whence it may appear, that the 
motion of this chariot ( chough it 
may be difficult at the firſtyyer will 


till at th it ſhall become utterly 
devoid of gravity, when the leaſt 
ſtrength will be able to beſtow upon 
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more 


mount unto ſo a high a place in the 


their bodies does prove but little or 


ſtill be eaſier as it aſcends higher, 


it a ſwift motion: as I have proved 
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But then, (may ſome object) Il it 
be ſuppoſed that a man in the the- 
reall air does loſe hia n heavineſſe, 
how ſhall he contribute any force to- 
ward the motion uf this inſtrument? 
I anſwer, The ſtrength of any li · 
ving creature in theſe external mo- 
tions, is ſomething really diſtinct 
from, andt iu unto its Baru» 
rall gravity: as common experience 
may thew, not only in tha impreſſi- 
on of blows or violent motions, 'as | 
z river hawk will firike a fowl-with 
a far greater force, then the meer de- | 
ſcent: ar heavineſſe of his body auld | 
poſſibly perform. But alſo in thoſe 
actions which are done _— ſuch 
help , ts the hing of the finger, 
the biting of — recth,8&c. all which 
are af much greater ſtrength then 
can proceed from the meer heavines 
of thoſe parts. 
As for the other particular doubts, 
the extream thinneffe and 
coldnels of this #thereail- ait, by 


reaſon of which, i may ſcem to = 
2A1- 
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j |alrogerher impaſſible; I have already 
$i |refolved chem inehe above Gted dil-! 
could. : =: in & 5515+ Hobo dfeete? rt 
The uſes of ſuch à Chariot may 
be various: beſides the difcoveries 
| which might be thereby made in the 
= i lunary world; Ic would be ſervicea- 
5 ble alſo for the conveyance of a man 
14 to any remote place of this earth: as 
F ſuppoſe to the Imlies or Antipodes. For 
when once it was elevated for ſome 
few miles, ſo as to be above that orb 
of magnetick virtue, which is carried 
about by the earths diurnall revolu- 
tion, it might then be very eaſily 
and ſpeedily ditected to any particu- 
lar place of this great globe. 
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E- > If che place which we intended 
3 ' were under the: ſame parallel , why 
3 then the earths revolution unce in 
if 24 howers, would bring ititoibe un- 
= der us, ſo that it would be but deſcen- 
A ding ina ſtraight line, and wee might 


pteſemly be there. If it were under 
5 any other parallel, it would then only 
id require that we ſhould direct it in the 
-A ſame Meridian, til we did come _ 
parat-. 
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parallel ; and then (as before) a man 
might eaſily deſcend unto t. 


in this kind of travelling, that one 
ſhould be perfectly from all in- 


conveniences of ways oł weather, not 
having any extremity of heat, or cold, 


thereall air being. perpetually in an 


ſuperior mundi ordi 
bem cogitur, nec in tempe it atem impel- 


tumultu caret , inferiara fulminant. 
The upper parts of the world are al- 


bluſtring there, they are theſe lower 
clowdy regions that are ſo full 
tempeſts and combuſtion. Ad: 

As for the manner how the force 
of a ſpring, or (in ſtead of that) the 
ſtrength of any living perſon, may 
bee: applyed to the motion of thefe 
wings of the. Chariot, it may cafily 
be apprehended from what was for- 
merly delivered. 


or Tempeſts to moleſt him. This æ- 


equall temper and calmneſſe. Pays; | 
natior eſt nec in na- 


litar, nec verſatur in turbinem, omi 


ways quiet and ſerene, no winds and 


co 


res, 


There are divers other particulars 


Ll 
to be more fully enquired after, for 
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the perfecting of ſuch 'a flying Cha- 
riot; as concerning the proportion 
of the wings both for their length 
and breadth, in compariſon to the 
weight which is ro bee carried by 
them, as alſo concerning thoſe ſpeci- 
all contrivances, whereby the ſtrengrh 
of theſe wings may be ſeverally ap- 
plyed either to aſcent , deſcent, pro- 
greſſive, or a turning motion; All 
which, and divers the like enquiries 


can onely be reſolved by particular 
experiments. We know the inventi- 


on of ſayling in ſhips does cominu- 


ally receive ſome new addition from 
been u long while growing up to 
that perfection, unto which it is on 
for this likewiſe, which may as firſt| 


the experience of every 


arrived. And ſo muſt it be expe 
perhaps ſeeme perplexed with man 


difficulties and inconveniences , and 
— the experience of — 
tryals, many things may be ſuggeſted 
co make it more facil and co mmodi- 
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He that would regularly attempt any 
thing to this purpoſe, ſhould obſerve 
this ptogteſſe in his experiments, he 
ſhould firſt make enquiry whet kind 
of wings would bee moſt uſefull to 
this end; thole of a Bat being moſt 
eaſily imitable, and * nature 
did by them purpoſely intend ſome 
int imation to direct us in ſuch expe- 
rimentsz that creature being not pro- 
perly a bird, becauſe not amongſt the 
Ovipara, to imply that other kind of 
creatures are capable of flying as 
well as birds, and it any ſhould at | 
tempt i, that wonld be the beſt pat- 
tern for imitation. 

After this he might try what may 
be effected by the force of ſprings 
in leſſer models, an{werable unto Ar- 
chytas his Dove, and Regiomontanus his 
Eagle: In which he muſt be carefull 
to obſerve the various proportions 
berwixe the ſtrength of the ſpring, che 
heavineſſe of the body, che breadch 
of the wings, the ſwiftneſſe, of the 
motion, &c. 
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From theſe he may by degrees a- 


ſeendd to ſome larger eſſays. Car. | 
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| they need a frequent repair of new 


| ſtudy of many more. refined wits, 
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| facility and reall difficulty of any 
ſuch contrivance. The ſeverall ways 
whereby it hath been attempted, par- 


| ticularly by Chymiſtry. 


II is the chief inconvenience of all 
Athe Automata before mentioned, that 


ſtrength, the cauſes whence their mo- 
tion does — ſubject to 
fail and come to a period; and there · 
fore it would be worth our enquiry, 
to examine, whether or no there 
may be made any ſuch artificiall con- 
trivance, which might havethe prin- 
ciple of moving from it ſelf: ſorhar 
che preſent motion ſhould conſtantly 
be the cauſe of that which ſucceeds. 

This is that great ſecret in an, 
which like the Philoſophers ſtone in 
nature, hath been the buſineſſe and 


for divers ages together: and it may 


well be queſtioned, whether either 
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of them as yet, hath ever beene 
found out, though if this have, yet 
like the other, it is not plainly trea- 
ted ot by any Authour. | 
Not but that there are ſundry diſ- 
courſes concerning this ſubject, but 
they are rather comj et hures then expe 
riments. And though many inventi- 
ons in this kind, may at firſt view 
bear a great ſhew of probability, yet 
they will fail being brought totriall, 
and will not anſwer in practiſe wh 
they promiſed in ſpeculation. Any 
one WHO hath beene verſed in theſe 
expetĩments muſt needs acknowledg 
that hee hath been often deceived i 
his ſtrongeſt confidence z when the 
imagination hat eontrĩved the whole 
frame of ſuch an inſtrument and con- 
ceives thut the event muſt infallibly 
anſwer its hopes; yet then, does it |. 
ſtrangely deceive in the proof, and 
diſcovers to us ſome which 


| we did not before take notice of. 


Hence is it, chat you'ſhall ſcarce | 


talk with any one Who hath never 


ſo little ſmattering intheſe arts, but he 
KR: . 
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| will inp rome fo — 
| as being hut an xafie ar 
- | Tuther- triall and experience. 
taught him the difficulty of it Then 
being no enquiry chat — more en- 
rice with the probebility, and 13 * 
with the ſ«b;elt3, Whet one ſpeabes 
wittily concerning che Philoſophers 
ſtone, may be. juſtly applyed to this, 
that it is Caſts weretrix. ,. 4 chaſte 
whare. 2ui4 multos inuitat, nemineny 
Amrit, becauſe it allures many, but 
admits none. 
I ſhall brieay recite: the feverall 
ways whereby this hath been dach 
ted, or ſeems moſt 4 os 
Red, thereby to contract and 
. 
to theſe kind of pxperiments; 
for when they know the defects of o 
cher inventions, they may the more 
— * avoid the fas. ee in 


OWN». 
The ways whey this hath been 
 ecempted, may be generall minen 
| to thelathres binder. \ 
2 1. By Chymiall exuaſigns ie 
3 


—_ — 


—— 


| © 1 


EEFUTOTTST=_unT T4443 - S8. 


11 
Oe» 


_— OED 


e 
2 
8 
55 
le 
1 
ut 
ll 
* 
br 
i- 
re 
85 
0 


3 


li 1 #4 


on ol. 


| 4 The — ofrhis hath been | 
pred * 


by-their- ons, | 
they cn tithe Wie cf ch 
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tlons this che, wiel che | 
repteſencation of all Nereors, Ti. 
det; ſno vy, rain; the courſes of the fox | 
in ks ebbs and Rows; e e | 
Bur-theſe miraculous promiſes world | 
rear- à fairh to Beletve 
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| them) to: finde out what theymean, 

| much more to try it / 39 
ten . One of theſe, ways, 04 1 fue i 
B — _ ſer down)-is this. Mixe five ounces 
116. 4 oy! with an ql gh of, *, 
| a chem together wish ten oun- 
— we; übliche, diffolye them ina 
Cellar- upon ſome marble for the 
ſpace, of four days, till they become 
like -oyl .qlive ; diſtill chis wich- fte 
of chafle, or driving fire, and it will 
95 into a dry abſtance: Ando 
V repeating of theſe diſſolvings and 
Gals, there will bee at length 
produced divers ſmall atomes, which 
being, put into a glaſſe well lated; and 
kept d y. will have 2 perperuall mo. | 
tion. WV | 
I cannot fay any ching from! er- 
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not likely to be of any duration the 
more any: thing is ſtretched beyond 
its uſualll nature, the lefſe does it 


laſt, violence and uity being no 
companions. And then befides , fu 


pole it true, yet ſuch a motion could 
not well be applied to any uſe, which 
muſt needs take much from the de- 
light of id. vhs 

Amongſt the Chymicall experi- 
ments to this purpoſe, may be recko- 
ned up that famous motion invented 
by Cornelius Dreble, and made for 
King Fames; wherein was repreſen- 
ted the conſtant revolutions of the 
Sun and Moone, and that without 
Marcellss Vranckhein, ſpeaking of the 
cals it, Scintillula anime magnetice 
mundi, ſew Aſtralis & inſenſibilis ſpi- 
ritus ; being that grand ſecret, for 
the diſcovery of -which, thoſe Dicta- 


the help either af ſpring or weights. 


means whereby it was performed, he | 


tors of Philoſophie, Democritus, Py- 
thagoras, Plato, did travell unto the 


e and Indian Prieſts. 
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diſcourſe 
upon ir, does not at all reveal the way, 
how it was performed. But there is 
one Thomas TJymme, who was a fa- 
miliar acquaintance of his, and did 
often pry into his works, be pro- 
feſſes himſelf ) who affirms it to bee 
done thus; By extratiing 4 fiery ſþi- 
rit oe 2 the N mater, 
joyning the (ſame with his proper aire, 
hich incleded in the Axle — the 
firſt moving 2 being. hollow car. 
rieth the other wheels, making 4 conti 
nuall rotation, except iſſue's#- vent bee 
given in this hollow. axle tree, whereby 
the impriſoned ſpirit may get forth, 
What ftrange things may be done 
by ſuch extractions, I know nos, and 
therefore dare not condemn this rela- 
tion as impoſſible, but me thinks is 
ſounds rather like a chymicall dream, 


| then a Philoſophi call truth. It ſeems 
chis impriſoned ſpirit is now ſer at li- 


berty, or elſe is grown weary, for the 
inſtrument (as I have heard) hath 
ſtood ſtill for many years. It is here 


conſiderable that any force is weakeſt 
| near 
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forg though ſuch « ſpirit might of ix 


0 to cerry che wheels 


dity of the Anthours citing this, 
would make one miſtruſt his miſtake; 
he urges it as a ſtrong argument - 
— Copernicus, as it becauſe Dre- 

did thus contrive in an Engine, 
che revolution of the heavens , and 
the immoveableneſſe of the earth, 


the heavens which are moved, and 
not the earch. If his relation were 
no truer then his conſequence, ithad 
not been worth the citing. 
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about with it. And then the abſur- | 


rherefore ir muſt needs follow that tis 
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of ſubterraneous lamps, divers biftori- 
call relations concerning their dura- 
tion for mam hundred yeares toge. 
ther. 


U this kind of Chymicall expe- 
riments, wee may moſt probably 
reduce thoſe perpetuall lamps, which 
for many hundred yeares together 
have continued _ without any 
new ſupply in the ſepulchres of the 
Ancients, and might (for ought wee 
know) have remained ſo for ever. All 
fire, and eſpecially flame, being of 
an active and ſtirring nature, it can- 
not therefore ſubſiſt without moti- 

whence it may ſeem, that this 


\ o Hon 
4+ * vagh great —_— hath been this way 
in 


accompliſhed: and therefore it will 
be worth our examination to ſearch 
further into the particulars that con- 
cern this experiment. Though it be 
not ſo proper to the chief purpoſe of 
this diſcourſe, which concerns. Me. 
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and 


chanicall Geometry, yet the ſubtilty 
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and:curiofiry of it 
requite the impertinenx. 
There are ſundry Authours, who 


treat of this ſubject on the by, and 


char: I know of (except Fortunius Li- 
cetus) that hath: writ purpoſely any 
ſet and large diſcourſe concerning it: 
out of whom I ſhall borrow many of 
choſe relations and opinions, which 
may moſt naturally conduce to the 
preſent enquiry, 

For our fuller underſtanding of 


explained : 
. T1, Or quod ſit. 
25 Sort a rr + 5 


I. Firſt then, for the zn, or that 
there have been ſuch lamps, it may 
be evident from ſundry plaine and 


mentions one of them in a Temple 
dedicated to Venus, which was al- 
ways expoſed: to the open weat lier, 


tinguiſned. To him aſſents the qudi- 
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in ſome particular paſſages, but none 


this, there are theſe particulars to be | 


undeniable teſtimonies : Saint Auſtin | 
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and could never be conſumed or ex- 
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Authours, c 
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ous Zanchy. Pancyrollus mentions. a 


. Lamp — — his _ — 1 ſe· 
pe deperd. | pulchre of Tallia, Ciceros zhter, 
a _ which had continued there for about 
: 1550 years, but was preſemly extin- 

' | guiſhed upon the admiſſion of new 

| air. And tis commonly related of 
Cedrenus, that in Fuſtinians time there 

. . | was another burning lamp found in an 
pF old wall at Edeſſa,which had remain- 

t de Lu- | ed ſo for above 500 years chere being 

a crucifixe placed by it, whencę it 
* ſhould ſeem , that they were in uſe 
| alſo amongſt ſome Chriſtians. ' 

But more eſpecially remarkable, is 


thar relation celebrated by: ſo: many 
ing Olybins his 
lamp, which had cominued burning 


for 1500 years. The ſtory is thus: 


As a ruſtick was digging the ground 
by Padua, he found an Urne or ear- 
then pot, in which there was another 


al a pure liquor, the one of gold, the 


other of ſilver. Ega Chymiæ h, ( 
| RD 


urne, and in this leſſer, a lamp clearly 
burning; on each ſide of it, there were 
two other Veſlels, each of them full 
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elements 


moteriam em,“, 


ik Maturantins, ono hed dert 


leſſion of theſe things aſte — fr 
taken up.) 888 the bi theſe 
urns there was this: inſeription: it, 


Plateni ſacrum WIS ue ut ingits fares 
Igneti eft vobis hoc quod in lates, 
has ns gravi clauſu digeſta 


Ae ſub hoc modico, Maximus Oly- 


Adſit it facunds Taſtes f bi copia corns, 
Ne tanti pretium depereat laticis. 


The leſſer urn was thus inſcribed; 


Abite hinc pefiims fures, 

vos quid wwltis, veſtris cum oculis 
_ ,. emiſitiis ? 

Abite hinc, veſtro cum Mercurio 
Petaſato Caduceatogue, 

*  boc Maximum, "Maximus 


Flue ſacrum facit, 
Whence wee _ 1 conje- 
cdure chat ĩt was ſome AO 
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Or, » . 


by which this was contrived. 

- Baptiſts Forta tels us of another |. 
lamp burning in an old marble ſepul- 
chre, belonging to ſome of the anci- 
ent Romans, incloſed in a glaſſe vi- 
all, found in his time, about the | 

ear 15 50, in the Iſle Neſis, which had 
zeen buried there before our Savi- 
ours coming. | 

In the Tombe of Pallas, the Ar- 
cadian who was flain by Turnus in 
the Trojan war, there was found a- 
nother burning lamp, in the year of 
our Lord 1401. Whence ir ſhould 
ſcem, that it had continued there for 
above two thouſand and fix hundred 
years: and being taken out, it did re- 
main burning, notwixhſtanding either 


wind or water, with which ſome did 


ſtrive ro quench it; nor could it be 
extinguiſhed till they had ſpilt the li- 
quor that was init. , + | 
Ludovicus Vives tels us of another 
lamp that did continue burning for 
1050 years, which was found a little 
before his time. rid 
Such a lamp is likewiſe-related to 
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be ſeen la the ſepulctire of Fray | . 
Roſicroſſe as is more large | 
in the confeſſion of that 2 Ao. . Ju 


There is another relation of ctr 
rain man, who upon ory wheat 
ſome what deep in the ground}, 1d 
meet with lomething like à doe, h- 
ving u wall on each hand of ig from 
which having cleared the earth, he 
forced open this dre, upon this 
there was :diſcovered%a ſaire Vault, 
and towards che further fide of it, the 
ſtatue of a man in Armour, 1 5 2 
by Wer 5 his! | 
and! ho in His" 
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Teriſlure, . of — 
= Chlorss, broken 
up in theſe later years; mentions ſuch 
Wee be found within it. 


ſundry other relations to 

this purpoſe. 2 ad Imcernas 2 
inveniunar (faith l ) In 

moſt of the ancient Monuments thete 

by ſome kind of lump; (t ofthe 

ſort;) Bur choſe perfons who: 

greateſt note and wiſdome,did 


8 ſuch as might laſt without 


Are, for {a many ages thjerher, 

Panciroltar tels us that. ic wits uſual 

for the Nobles amongſtcho Romans, 

thi the might N pie 
Ve a 

Monuments. And -purpole 
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and reaſen ei 


Here are two opinion Fo an- 
ſwered, 1100 2 55 
throw the .chiefe conſequence _ 


theſe relations. ' 
1. Some tl ; char theſe lights ſo 
7 


were not py 
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e do alu. | 


—_ 


* „ CRE gs 
; Y wo > TEN OE * * V #5 #43 00. 7 . 0 K Jo wa N x ; ap 
.. he r 3 2 {Ab To COST ARA HT Warts „ ea 
- 8 La” * 1 * S2 a. 7 4 3 'd "*. « , x 


| Doitiſitmorum omnium conſenſs, _ 
modi gemme' non inveninninr ,' ( (ai | 
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ö he, one both write and read; 
or oor 15 


ved, thar a Carbuntle does ſhine in 
the datk like a burning coal; trom 
whenee it hath its name. To which 
| purpoſe' there is a ſtory im Els, 
of a Stork, char by a cerrain woman 
was eured of a broken thigh,-in gra- 
titude to whom, this fowl afterwards 
flying by her, did let full into her 
— A > Carbuncle, which(ſaith 

d in the night time ſhine as 
| 452 bes lamp. But this and the like 
| old relations are how generally diſ- 
belee ved and rejected by ment 


— 


of any 


2 candle, by which alone in a darke| 


| By theſe t (lach he) uſe to 
ent their — Suppers. 
It is commonly related and belee- | 


- Some have cee cheligh 
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from _ — — — 
there een any poſſibility to pre- 
ſerve. fire ſo long a ſpace, tis likely: 
then that the Iſraelites would have 
known the way, who were to keepit 
perperually for their ſacrifices. 
But to this opinion it might bee 
replyed, that none of theſe: Noct᷑ilaca, 
or night ſnining bodies have been 
obſerved in any of the ancient ſepul- 
chres, and therefore this is -2 mere 
imaginary conjecture; And then be- 
ſides, ſome of theſe lamps have been 
taken out burning, and continued ſo 


holy fire 
which that nation was ſo ſttongly 
addicted, upon every ſleight occaſion; 
nor may it ſeem ſt if the pro- 
| vidence of God ſhonld rather permit 


in ancient tombs hath been occaſioned | 


for a conſiderable ſpace afterwards: | 
As for the ſuppoſed conveniency of | 
them, for the perpetuating of the 
the Jews, it may 
as well be feured leſt theſe ſhould 

have occaſioned their idolatrꝝ; untio 


this fire ſometimes to goe out chat 


ſo by n being a- 
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| conſi derable that ſome urns 


4 £ > 
n n 
r p 


x 


Ws, 


gain renued from heaven, (as it ſom- 
times was ) the peoples faith might 
| be the better ſtirredup and firengeh- 
ned, by ſuch frequent miracles. 


2. Ir is the opinion of Gutherivs, 


that theſe lamps have not continued 
burning for ſo long a ſpace, as they 


are ſuppoſed in the former relations, 
bur that they were then firſt enfla- 
med by the admiſſion of new air, or 
ſuch other occaſion, when the ſepul- 
chres were opened: as we ſee in thoſe 
fat earthy vapours of divers ſorts, 
which are oftentimes enkindled into 
a flame. And tis ſaid, that there are 
ſome Chymicall ways, whereby iron 
may be ſo heated, that being cloſely 
luted in a glaſſe, it ſhall conſtantly 
retain the fire for any ſpace of time, 


though i were for [a thouſand years 


or more; ar the end of which, it the 
glaſſe be „and the freſh aire 
adinĩtted, the iron ſhall be as red hot 
— if it were newly raken out of the 
re, I-11 £3} 8 Wee 
But for anſwer to this opinion, is 
have had 
inſcrip- 
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inſcriptions on them, expreſſing 


che inflammation of far and viſcous 
vapours does preſently vaniſh. The| 
lamp which was found in the Iſle 
Neſs, did burn clearly while it was 
incloſed in the glaſſe, but that being 
broken, was preſently exringuiſhed, 
As for that Chymicall relation, it 
may rather ſerve to prove, that 


without conſuming any fewell. 
So that notwithſtanding the oppo- 
ſire opinions, yet tis more protabl 


new ſupply, for many hundred years 


lar w_ — — 3 
2. Concerning the reaſon, why the 
Ancients were ſo carefull in — 


fire may continue ſo many ages, 


that there have been ſuch lamps, as | 
have remained burning, without any | . 


together; which was the firſt particu- 


p that 

the lamps within them were burning, 
when they were firſt barjied. ' T0 
which may be added the experience | 
of thoſe which have continued ſo, ſor 
a good ſpace afterwards 5 whereas | 


| 


particular, there are divers opinions. 


Cur fat. 


Some think it to be an exprefſion of 
| A 7 SR ._.. 
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De Lacer- 
un, L. 3. c. 8. 


1 n — ALE 2 * 33 % Wa 2 
* — 3 * T 5 
1 Daedalus. or, Lina 
ke . 4 * k '$ N 0 B 
ny 307, [ IB. | 


mortality, after its departure out of 
the body, & lamp amongſt the Egyp- 
tiaus being the Hjereglyphick of lite. 
And therefore they that could not 
procure ſuch lamps, were yet carefull 


of them ingraved on their Tombes. 

Others conceive them to be by 
way of gratitude to thoſe infernall 
deities, who tooke the charge and 
cuſtody of their dead bodies, remain- 
inzalways with chem in their Tombs, 
and were therefore called Di: manes. 

Others are of opinion, that theſe 
lamps were onely intended to make 
their ſepulchres more pleaſant and 
lightſome, that they might not ſeem 
to be impriſoned in a diſmall and un- 
comfortable place. True indeed, the 


light, no more could it of its want of 


did excite it to the deſite of one, did 
| alſo occaſion the other. 

Licetus concludes this ancient cu- 
| ſtome to have a double end. 1. Po. 


— 


rheir beleef, concerning che ſouls im- | 


ro have the image and repreſentation | 


dead bodie cannot be ſenſible of this | 


burial! z yet the ſame inſtin& which | 


litick, 
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litick, for the diſtinction of ſuch as 

were nobly born, in whoſe monu ; 
ments only they were uſed. 2. N#- 
tural, to preſerve the body and ſoul 
from darknefſe 5; For ir was a com- 


ſouls alſo were much converſant: a- 
bout choſe places where the bodies 
were buried. it; 


E 


; Cu 2. XII. 
The moſt probuble conjecture how theſe | 
lamps were framed. 


＋ He greateſt difficulty of this en- | 


|icular, concerning the manner how, 
or by what poſſible means any ſuch 
perpetuall flame may be contrived. 
For the diſcovery of which , there 
are two things to be more eſpecially 
conſidered. . | 
1. The ſnuffe or wiek, which muſt | 
adminiſter uncothe flame. 


2. The oyl, which muſt nouriſh | 
it. 11 | 4 77 
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mon opinion amongſt chem, that th g 1 


L quiry doth conſiſt in chis laſt par | N. 
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"| were not deſtroyed, but purified by 


For the firſt, ic is generally 


likeneſſe of a wick , will adminiſter 


ſelf. Of this nature likewiſe was that 
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granted 
that there are divers fubſtances which 
will retain fire without conſuming ? 
ſuch is that minerall wen they call the 
Salamanders wool, ſaith our learned 
Bacon. Ipſe expertus ſum villes Sala- 
mandy e 1 — ſaith f Foac himus 
Forrive, And * Wecker from his own 
knowledge affirms the ſame of plame- 
alam, that being formed into the 


to the flame, and yer not conſume it 


which the Ancients did call nm 
vivum , or asbeſtinum: of this they 
were wont to make garments , thar 


fire; and whereas the ſpots or foul- 
neſſt of other cloaths are waſhed out, 
in theſe they were uſualty burnt © 
way. The bodies of the ancient Kings 
wete wrapped in ſuch garments when 
they were put in the funerall pile, 
that their aſhes might bee therein 


preſerved , without the mixture of 
eny other The miartetials of them 


were not from any hearb or vegett® 
fen 3 ble. 
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called Amiamus, which being brui- 


ture ſhaken our, retains certain hait 
ſubſtances, which may be ſpun and 
woven as hemp or flaxe. Pliny ſays, 
that for the preciouſneſſe of it, it 
did almoſt equall the price of pearls. 
Pancirollus ws us, that it was ve 
rare and eſteemed precious in anci- 
ent times, but now is ſcarce found 
or known in any places , and there- 
fore he reckons it amongſt the things 
that are loſt. Bur L. Viues affirms,thar 
he hath often ſeen wieks made of it 
at Paris, and the ſame matter woven 
into a napkin at Lovaire, which was 
cleanſed by being burnt in the fire. 
'Tis probable from theſe various 
relations, that there was ſeverall 
ſores of ir, ſome of a more precious, 
other of a-baſer kinde, that was 
found in Cyrus, the deſerts of India, 
and a certain Province of Aſia - this 
being common in ſome parts of Ka- 


it cannot be ſpun into a chied. Atid 
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dle, as ocher — buc from « Nee | 


ſed by a hammer, and its earthy na- 
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I iaconvenience, that it doth contract ſo 


vas tryed with ſome of the pureſt 


| burn without any ſnuffe 
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| therefore is uſcfull only for the wieks 
| of perpetuall lamps, faith Bhetius de 

Root. Some of this, or very like it, I 
have upon inquiry. lately procured 
| and experimenced. But whether it 
be the ſtone Asbeſtus, or only plume- 
«lum, I cannot certainly affirm. For 
it ſeems they are both ſo very like, 
as to be commonly ſold for one ano- 
cher (ſaith the ſame Authour,)How- 
ever it does truly agree in this com- 
mon quality aſcribed unto both, of 
being incombuſtible, and not conſu - 
mable by fire: But yet there is this 


much fuliginous matter fram. the 
earthy parts of the oyl, (though it 


oyl, which is ordinary to be bought) 
that in a very few days it did choak 
and extinguiſh the flame, There may 
poſhbly be ſome chymicall way ſoto | 
purifie and de fecate this oyl, that it 
ſhall not ſpend into a ſooty matter. 

However it the liquour be of a 
cloſe and glutinous conſiſtency, it may 
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in Camphire , and ſbme other bitu | ; 


minous ſubſtances. And it is proba- 
ble that moſt of the ancient lamps 


were of this kind, becauſe the ex | 


cteſt relarions (ro my remembrance) 


— 


doe not mention any that have been | 


found with ſuch wieks. | 
But herein will: confiſt the great- 
eſt difficulty, to find out what inven- 
tion there might be for their dura- 
tion. Concerning which there are 


ſundry opinions. | 
Saint Auſtin ſpeaking of that lam 


in one of the | Heathen Temples, 
thinks that it mighe either be done 
by Magick, the Devill thinking there- 
by to promote the worſhip and e- 
ſteem of that idoll to which it was 
dedicated, or elſe that the art of man 
might make it of ſome ſuch materi- 
all, as the ſtone Asbeſtus, which be- 
ing once enkindled, will burn with- 
out being conſumed.” As others (ſaith 
he ) haue contrived as great a won- 
der in appearance, from the narurall 
virtue of another tone, making an i- 
ron image ſeem to hang in the air, by 
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| reaſon of two 


1 


load · ſtones, the one be- 
ing placed inthe ſceling, the other in 
the floor. | 
Others are of opinion that this may 
be — in — exact 
ly or ſtopped up in all the vent: 
of it. And then, if lamp be ſup: 
poſed to burn in it, but forthe leaſt 


moment of time, it muſt continue ſo 


always, ot elſe there would: be a V4. 
cuũ, Which nature is not capable of; If 
you ask, how it ſhall he nourjſhed,it is 
anſwered, that the oyl of it being tur- 
ned into ſmoak & yapours, wil again 
be converted into its former nature; 
For otherwiſe, if it ſhould remaine 
rarified in ſo thin 4 ſubſtance; then 
there would not be room enough for 
that fure which muſt ſuccerd it; and 
ſo on the other ſide, there might bee 
ſome danger of the penetratias of bo- 
dies, which nature doth as much ab- 
hor. To prevent both which, 28 
it is in the icall circulat ions, 
where the ſame hody is offemimes 
turned from liquour into vapour; and 
from vapour into Jiquour again; ſo 
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in this experiment, the ſame oft ſhall 
— —— fume ; and 1 

again convert imo oyl. AA Ways 
provided, that this oy! which nau 
riſhes whe lamp, bee of ſo 
cloſe and tene ious u filbſiance ; that 
may ſlowly evaporate ; and fothere 
will be the more leifure for nature to 
perfect theſe citculations. Aceotding 


to which contrivance, the lamp with 


in this veſſel can never fail, bèihg al- 

ways ſupplyed with ſufficient fou- 
riſhment. That which was found in 
the Iſle Neſs, incloſtd in a glaſſe Malt, 
mentioned by B apriſte Porta, is thought 


to be made after ſome ſack manner us 
this. N men 
Others coneeive it poſſible to ex- 


tract ſaeh an oyl o of ſomi mine- 


rals, which ſhall fora long ſpace ſerve 
to nouriſh ehe flame of à lamp with 


very little or no expence-of-its own 
ſubſtanee. To which purpoſe ( ſay 


they) if gold · be diſſelved into un un. , 
| Quons humwur; or F the radieaM, 


moiſture of char metall were ſepary- 
ted,” ir mighe de contrived to arte 


(perhaps! : 
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Tang for ever, orat 


at chat time ſo extreamely darkned | 
with the clouds of that exceſſive _ 


"potato t YL —— el — E —d 


* — ard 


, IL 


. lead) for ma- 

ages together, without being con- 
—5 For if gold it ſelf ( as experi- 
ence ſhews) be ſo untameable by the 


fire, chat aſter many meltings, and vi- 


olent hears, it does {carce diminiſh, tis 
e then, thar being diſſolved in- 
to an oylie ſubſtance, it might for 


nue burning. 
Tan! isa little chymical diſcou 
e that Vrin and Thummin is 
made by art; the Authour of 
this Treatiſe — that place, Gen. 


6. 16. where God tels Noah, 4 window 
alt than make in the Ark, to be ve- 


ry unſitly rendred in our cranſlarion 
a window, becauſe the original word 


wag lignifies properly ſplendor or | 


light; and then beſides, the air being 


a window could be but of ve 


uſe in regard of light, un 28 | 


were ſome other help for it; From 


whence he conjectures that both this | 


N , and ſo likewiſe the 9 


— nag years together conti- 
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and Thummim were artificiall;chy-' 
micall rations of light; . 
rable to theſe ſubrerraneons lamps; 
or in his own phraſe, it was the an- 
verſall ſpirit fixed in a tranſparent body. 
It is che opinion of Licetus (who 
hath more exactly ſearched into the 
ſubtilties of this inquiry ) that fire 
does not need any humour for the 
uriſhmenr of ir, but onely to de- 
. it from flying upwards. For be- 
ing it ſelf one of the chief elements 
(ſaith he out of Theophraſtus) it were 
abſurd to think that ĩt could not ſub- 
fiſt without ſomerhing to feed it. As 
for that ſubſtance which is: conſu- 
med by it, this cannot be faid to fo- 
ment or preſerve the ſame fire , but 
onely to generate new. For the 
better underſtanding of this, we muſt 


proportion berwixt fire, and the hu- 
mour or matter of it. Either the hu- 
mour does exceed the h of the 
| fire, or the fire does the hu- 

mour and according to both theſe, 

the flame doth preſently vaniſh. — 
| elſe 
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De Leer- 
nis, c. 20, 21 


obſerve, that there may be athreefold | - 
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elſe laſtly, they may be both equall 
in their virtugs, (as it is beewixt the 
radical · moiſtute and nacurall heat in 
living creatures) and then neither of 
them can overcome or deſtroy the o- 
cher. e 

Thoſe ancient lamps of ſuch long 
duration were of this later kind. But 


proportion bet wixt them, and m 
one ſtronger then the other; there- 
fore to prevent this, the Ancients 
did hide theſe lamps in ſome caverns 
of the earth, or cloſe monuments : 
And hence is it, that at the opening 
of cheſe, the admiſſion of new air un- 


aft inequality berwixt the flame and 
the oyle, chat it is preſently extin- 
iſhed 


Bur till the greateſt difficuley te- 


mour,' and ſuch an active — + 


rothelamp does uſually cauſe ſo great 


mains, how to make any ſuch exact 
proportion betwixt an unctuous hu- 


1 


ö 


now, becauſe the qualities of heat or | 
cold, drineſſe or moiſture in the ambi 
ent air, may alter this equality 


\thes heut of fire, or this 
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| 
ty, how it may bee preſerved. To 
hich purpoſe , Licrtus thinkes it 
poſſible to extract an inflamable 
from the ſtone Azbeſtus, Amiautus or 
che metall gold, which being of the 
ſame pure and homogeneous nature 
with choſe bodies, ſhall be ſo pro- 
ioned uno the heat of. fire , that 
i} cannot be conſumed: by ir, but be- 
once inflamed ſhould continue for 
many ages, without any ſenſible di- 
minution. 
If itbeinthepower of Chymiſtry 
to perform ſach ſtrange effects, as 
are commonly experimented in that 
which they call aurum fulmin ans, one 
ſeruple of which ſhall give a lowder 
| blow,& be of greater force in deſcent, 
then half a pound of ordinary gun- 
der in z Why may it not 
be as feaſible by the ſame art to ex · 
tract ſuch an oyl as is here enquited 
| after: Since it muſt needs be more 
difficult co make a fire which of its 
awne inclination ſhall tend downe- 
wards, then to contrive ſuch an un- 
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- | utterly periſhed amongſt the other ru- 


-. Dedalu,or, LBA 


» 


n 17 EASE ASS e t 


| | Auous liquour, wherein fire ſhall be | 


maintained for many years without 
any new ſupply. 

Thus have I briefly ſer down the 
relations and opinions of divers lear- 
ned men concerning theſe perpetuall 
lamps; of which, though there have 
been ſo many ſundry kinds, and ſe- 
verall ways to make them, (ſome be- 
ing able to reſiſt any violence of 


weathers, others being eaſily extin 


guiſhed by any little alteration of 
the air, ſome being incloſed round a- 
bout within glaſſe, others being o- 
penz) yet now they are all of them 


ines of time; and thoſe who are 
moſt verſed in the ſearch aſter them 
have onely recovered ſuch dark con- 
jectures, from which a man cannot 
clearly deduce any evident principle 
that may encourage him to a parti- 
cular trial. ; 15 


Cay, 


—— — 
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Je 3% #4 JD If! * * Aa 
1 Car XII. „ 
Concerning ſeverall attempts. of contri- 
c ving 4 perpetuall motion by magne- | | 
- ticall virtuenr. ' mori 15-2 
U . 5 0 
e T He ſecond way whereby the ma. 
- king of a perpetuall motion hath | 
been atttempted, is by magneticall 
| virtues; which are not without ſome 


ſtrong probabilities of proving effe- 
Ruall co this purpoſe : eſpecially.| - 
when we conſider that the heavenly | ' 
revolutions, (being as the firſt pattern 
imirared and aimed at in theſe at- || 
tempts) are all of them performed by |. 
the help of theſe qualities. This 
great orb of eartb, and all the other 
planets being but as ſo many mag -. 
neticall globes ended with ſuch || ' -* ©. 
various and: continuall motions, as 
may be moſt agreeable to the pur- 
poſes for which they were intended. 
And therefore moſt of the Authours, 
who treat concerning this invention, 
do agree, that the likelieſt way to ef- 
fect it, is by theſe kind of qualities. 
. | S a 
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\- Ir was the opinis of Pet: Peregrinss,, 

' & there is an example pretended for 
it in Betitina (Apiar. . Progym.s . 
rr. that a magnet icall globe or — 

| being rightly placed upon its poles, 

would of it ſelf have a conſtant ro- 
cation, like the diurnall motion of 
the canhb; But this is commonly ex. 


ploded , as being againſt all experi- 


Others think it poſſible, ſo to con- 
trive feverall pieces of ſteel, and a 
:/.1.o2. loadſtone, that by their continuall 
re. 3. — — Kana 9 — 

ether, thry may caufe a perpetuall re- 
„ | volucign of a wheel; Of this opini- 
en were Taiſuer, v Pet. Peregrinut, 

;-yand Cam, out of Antonius de Fan- 
. D. Gillert, who was more 
verſed in magneticall ex- 

concludes: it to be a vain 


4 


„ 


upwards, till coming to this bole ir 
will fall down again: and ſo the mo- 
tion ſhall be perpetuall, as may be 
more eaſily conceivable by this fi- | 


gure. 
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Soppoſe the Ioadſtone to be repre- 
ſented at An, which though it have 


bullet C, directly from the ground, 
yet may doe it by the help of the 
plane E F; Now when the bullet is 
come to the top of this plane, its 
own gravity ( which is ſuppoſed to 
exceed the ſtrength of the loadſtone) 
will make it fall into thar hole at E: 
| and the force it receives in this fall, 
will carry it with ſuch a violence unto 
the other end of this arch, that it 
will open the paſſage which is there 
made for it, and by its return will 

in ſhut it, ſo that the bullet, (as 
u the firſt) is in th ame place, 


whence it was attra gel, and conſe- 
quently muſt move ually. | 


But however this; invention may 


dere are ſundry particulars 
| which may ove ir e e For, 
1. This bullet of ſteele muſt firſt | 
be touched and haveirs ſeverall poles, 
| orelſe there can be little or no at- 
Attraction of it. Suppoſe C in the ſteel 


1 
1 


not ſtrength enough to attract the | 
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of 7 probabi- 


to 


r 
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and to B, In the attraction C D, muſt 
always be directed 5 AB, 
and ſo the motion will be more dith- 
cult, by reaſon there can be no rota- 
tion or turning round of the bullet, 
but it muſt ſlide up with the line 
C D, an{werable to the axis 4 8. 

2. In its fall from E to G, which 
is matus elementaris , and proceeds 
from its gravity, there muſt needs 
be a rotation of it, and ſo tis ods, 
bur it happens wrong in the riſe, the 


poles in the bullet, being not in the | 


ame direction to thoſe in the mag- 


netz and if in this refluxe it ſhould ſo | 


fall out, that D ſhould. be directed 
towards B, there ſhould. be rather a 
flight then an attraction, ſince thoſe 


two ends doe repell and not draw one 


another. 


3. If che loadſtone 4 B, have ſo 
much ſtrength that it can attract the 


plane, whereas its own gravity would | 


bullet in F, when it is not turned 
round, but does onely ſlide upon the 


| roule it downwards: chen it is eyident, 
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| without rh help, and ſo the bullet 


| To neat, then will it not be able to 


moſt conducible unto it, und per- 


the ſphere of its activity and ſtrength 
Would be ſo increaled when it approt- | 
ches much neerer, that it would not 
need the aſſiſtance of the plane, but 
would draw it immediately to it ſelf, 


would nor fal down through the hole, 
but aſcend to the ſtone, and conſe- 
quemly ceaſe irs motion. For if the 
loadſtone be of force enough to draw 
the bullet on the plane, at the diſtarice 
F B, then muſt che ſtrength of it 

ſufficient to attract it immediate) 
unto it ſelfe, when it is ſo much 

neerer as E B. And if the gravity of 
the bullet be ſuppoſed ſo much to ex- 
ceed the ſtrength of the Magnet, that 
ic cannot draw it directly when it is 


attract che bullet up the plane when 
it is ſo much further off. - 

So that none of all theſe Magneti - 
call experiments, which have t 
as ifcovered, are ſufficterit forthe 


 effeting of a perpe motion, 
eb rind of dune Met 
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CAF. XIV. 

The ſeeming probability of effeting a 
| continuall motion by ſolid weights in 
« hollow wheel or ſphere. 


* He third way whancky the ma- 

king of a perpetuall motion hath 
been attempted, is by the natural 
affection of gravity; when the hea- 
vineſſe of fond bodies is ſo con- 
trived, that the ſame motion which 
they give in their deſcent, may bee 


o_— wy carry them up WIEN 
agzinft the el lity of any! 


[dase herealibr te may be Xe | 


ck: my it is thus objected by |, : 


Cardan, All Tublunary bodies have | Sadie 


direct motion either of aſtenrt or de- 


ſcent , which, becauſe it does refer |, 


to ſome teurm; therefore cannot be 


perpetuall, bur muſt needs ceale, when 
* 2 arrived at the place unto which. 


"2 Tee \hooghehix wer prove 
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chat there is no naturall motion of 
any particular heavy body, which is 


cc. 


rperuall , yet it doth not hinder. 
ur that it is poſſible from them to 


| contrive ſuch an arti ficiall revolution 


as ſhall conſtantly be the cauſe of it 


ſelt. 


Thoſe bodies which may be ſer- 
viceable to this purpoſe, are diſtin- 
guiſhable into two kinds. | 
1. Solid and conilne as nights 
of metall, or the like. 

2. F luid or ſliding, as water fand, 


Both cheſe ways have been atrems | 
pted by many, though. with very lit- 
{tle or no ſucceſſe. Other mens con- 


jectures in this kind you may ſee; ſer 


| down by divers Authouis. It would 


| be too tedious to repeat them ovet, 


or ſet forth their draughts, I ſhall 
onely mention two new ones, which 
| Gif I am not over partiall) ſeem, al- 
together as probable, as any of thele 
kinds that have been yer invented 
and til experience had diſcovered theis 
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The firſt of theſe contrivances was 
by ſolid weights being placed in 
ſome hollow wheel or ſphere, unto 
which they ſhould give a perpetuall 
revolution. For (as the Philoſopher 
hath largely proved) only a circular 
motion can properly be perpetuall. 

But for the better conceiving of 
this invent ion, it is requiſite, that 
we rightly underſtand ſome princi- 
ples in Trochilicks, or the art of wheel- 
inſtruments; As chiefly , the relati- 
on betwixt the parts of a wheel, and 
thoſe of a ballance: the ſeverall pro- 
portions+in the Semidiameter- of a 
wheel, being anſwerable to the ſides 
in a ballance , where the weight is 
multiplyed according to its diſtance 
from the center. 
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cording to the former ground, that 


- | theſe ſeverall weights be placed hori- 


/ 


| | 
Thus ſuppoſe rhe center to be at 
4, and _— of the —— 
DC, to be divided into equall parts 
(asis here expreſſed) it is evident ac- 


one pound at C, will equiponderate 


to five pound at B, becauſe there is | 


ſuch a proportion betwixt their ſe- 
verall diſtances from the Center. And 
it is not materiall whether or no 
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zontally, for though B do hang lower 
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ehen G; r this does not ar all concerh| 

the heavlneſſe or though the piummet 
c, wete placed much higher then it 
is at E, or lower at Y, yet would it 
ſtill retain the ſame weight which 
it had at C, becauſe theſe plummets 
(as is the nature of all heavy bodies) 


line: So that their ſeverall gravities 
are to be meaſured by that part of 
the horizomall Semtdiameter, which 
is directly eicher below or above 

the. Thus when the plummet C, ſhall 
be moved either to G or H, it wil loſe 
2 of its former heavineſfſe , ind bee 


equal] * — as if ir were pla- 
ced — bullance at the number 3, 


{ or K, then the weight of it will lie 
wholly upon the Center, and not at 


wheel on either ſide. So that the 
ſtreight lines which paſſe through 
the diviſions of the diameter, may 
ſerve to meaſure the heavineſſe of a- 
ny weight in its ſeverall ſitustions. 


1 


doe tend downewards by u ſtreigut 


and if we ſuppoſe t ro be ſituated Ar | 


all conduce to the motion of the 


Theſe things throughly conſidered, 
| | ir 
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it ſeems very poſſible and eaſie for a4 


man to contrive the plummets of a 
wheel, that they may be always hea- 
vier in their fall, then in their aſcenc, 
and ſo conſequently that they ſnould 

ive a perpetuall motionto the wheel 
ir ſelf: Since it is impoſſible for 
that to remain unmoved, as long as 


| one fide in it is heavier then the o- 


ther. | ; 

For the perſdrmance of this, the 
weights muſt be ſo ordered, 1. That 
in their deſcent they may fall from 
the Center, and in their aſcent may 
riſe neerer to it. 2. That the fall of 
each plummet ma in the moti- 
on of that which ſhould ſucceed ir. 
As inthis following Diagram. 
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in the inward circle, and as many in 
the ourward, (the inequality being 
to ariſe from their ſituation, it is 


number of them be even.) The eight 


in themſelves ſo much heavier then 
the other, that in the wheel they may 
be of equall weight with thoſe a. 
bove them, and then the fall of theſe 


Where there are 16 plummets, 8 


therefore moſt convenient that the | 


inward plummets are ſuppoſed to be 


will bee of ſufficient force ro bring 
. _. down 
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0 
13 


yarr's hey ſhall come ny tay 
| fide, 
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down the — For example, if che 
ourward be rach of them 4 ounces, 
chen the inward muſt be 5, becaule 
the outward is diſtane from the cen- 


weights ſnould be joyned together by 
2 liitle ſtring or chain, which muſt 
be faſtned about the middle betwixt 
the bullet and the center of that 


plummet, which is to fall firſt, and 


at the cop of the otber. 

When theſe bullets in their de- 
ſcent are at their fartheſt diftance 
from che center of the wheel , then 


thall chey be ſtopped, and-teſt onghe 
pins placed to that purpose 


approaching 00 neer py it, 
| they thereby become 


93955 may otherwiſe contrived 
with ſome different 


circumſtances. 
Fern Al -redound —. — 


—— 


ter 5 of thoſe parts, whereof the in- 
ward is but 4. Each paire of theſe 


in their x3. there muſt gp — 
pins ro keep chem in à c νοναẽꝭã“An 
"gp and diſtance from the center, 


* Y 
* * _ > px EI CO Wy af * 
” 22 
. 1 1 


* 
— — 


—_ * 
— — 


| / 


a@ ' 4 * 


center i 


| ſide, and SLE 


| 
| 
| 


| the deſcending 


very 
duce a 


ſon may * appear by a cal - 
culation of the heavines of each plum- 
met, according to its ſeveral ſituation; 
which may eaſily be done by thoſe 
perpendiculars that cut the diameter, 
(as. was before explained, and is here 
expreſſed in five of the plummets on 
fide.) From ſuch a 
calculation it will be evident, that 
both the ſides of this wheel will e- 
þ wp ponderate, and ſo conſequenely / 


the mien hou! ſhould pr: on 4 
imaginary and e n 4 
delprnding e 

umme ma 
ro theſe —— -Cuppoſing 


| 


2 + * 0 n 10 

LO I : * ; ( | 4 =. 2 ? 

: — , . * of © , 

1 F 0 0 1 

12 anical Mo | 

. . - 1 

* — * - * 8 - * * 

effect. i | 


— 


the ſnppoſed ineq — ſg a | 


— > ea 


- > * 
8 52 At, FE: 5 
3 


LR — — — 


zor, 1 


= of the wheel to be divided id. 
to twenty parts? and each of choſe | 


| ſubdivided i into our) 9 - 
7 he . The inward 
| plummets. - plummets. 5 
7:05 8 bl 
The ſum 7 2 The ſum 
| . 24. 7 29 19. to 
7 © C30 . th 
ch 
0 On the aſcending fide the weights 
** are to be reckoned according to theſe uf 
4 | degrees. ; dt 
3 >, Joes w 
= - — The inward. it 
3 | 2 | \7 as P 
2 7 2 20 K 
Y Si oy jon 45.2 Zhen i 
Þ 3 * 13h 5 1 | b 
FS ; I 0 0 5 C U 
3 The ſumme of which laſt num- 
3 bers is equall wich the former, and | 
72 | therefore both the ſides of ſuch a 
1 poder in this ſituation wil equi- 
+** Wh ponderatrve. 
1 | eee F. | 


r 


met 4 ſhonl bee bee- contrived to pull 
down the other at B, and then the 
de ſide will be heavier then 
the other. | | 
1 For anſwer to this, i its e | 
Og ik) 
1. That theſe bullets towards the 
top of the wheel; cannot deſcend till 
they come to a certain kind of in- 
clination. 
'2. That any lower bullet hanging 
upon the other above it, to pull it 
down, muſt be conceived, as if the 


— ht of ic were in that poĩnt where 
touches the upper: at which 
—— this bullet will be of leſſe hea- 


| vineſſe.in reſpect of the wheel, tben 
if ĩt did reſt in its own place: So that 
both the ſides of it in any bind of 
TO _y | 


e. 


"If be che, aber — 


1 
1 


is either b y 


+I +I boſg- jt \ et 1} 11 


Oe. N V 111 h 3811; 


U Fu * 
5 555 D 


yrs — — A he The re -probebi- | 


ity. of accompliſh 


«rey by 
the help of that, — the Fallada 


3 * 4 4 
Har which 1 ſhall. mention as ihe 


the mind 11 | 
-| uſuall aa yo cke aſcent of mater 


Suckers or Forces, or ſome- 
thing equivalent thereunto; Neither 


of which may be conveniently applied 
unt — as this, becauſe there 

5 is required unto each of them ſo much 

Manore ſtrength, as may ang 


dey 24 
* 
. * DR i Lent ot 2 
L a * e 
1 1 
> * ＋ * 
28 5 
. 2 
1 5 — 8 
5 IP * 


— & 
11 * 


— — 


— 


Teras 


— —— ˙ — 


ble ro ene Foll erg of the 
chat is: robs dawn up; and then 
fide they move: for! WWE are by 
firvard! ſo that ĩs not e 
fily conee tee, how they hou | 
rye _ —— motion , iſt ee 
teaſon :perpetuir "mh e 
rule de alk, . 
Bux amongR all ober ways tothis 
; chartinvention of ' Archime- | 
des is com parably the beſt, which 
is wg” 4 — or die ware. 
| framed by Ae or" | 
— uk | 
liridex. We lwve'nor. wy 
Horrehe Auchour kimmſolfs 
Te; nor is ir certzinwhether wt 5 
writ any ching to this 


if de did, yur a che it == 


* 
0 
2 % as 1 . Part” 
# + . L : "=: 1 * ry ob - _ 
* "* * ö : 2 = 
N 1 x \ 4:2 r : 
a een > g {0 * Rt * , 4 
F n 
; «2 25 r 1 


1 


hh deprived us of many other His}. a. 
ewa eye FORO ere 3 


boil by Hiers, in the framing of 


, chert wers 30 
' - tata 


-- | ded. And ſo (ix ſnould ſeeme) the 


| — rain out the water, though 


were very deep. 
rs ang hor ſpeaking of this 


vented it when hee was in Egypt, 
and — Ar uſed i 7 Nor — 
try for the draining of thoſe pits and 

lower grounds, whence the waters 
of Nils could not return. #7» 
me 78, y wt wende, ( ſaith the 
ſame Authour.) It N engine ſo 
ingenious and artificiall , a cannot 
be ſufficiently expreſſed or ddmmen-' 


— n 
* 
— 


— 2 7 


engine, tels us, that Archimedes in- 


5 5 
- SE 
he 
— W 
TY ” "3 4 
| a . - "7 
* ” R 
+ «JE 


5 piew--| Smich in Millain conceived it to be, 
who having r teaching or 
7 —— found it our, and tbere- 
* Ii bore himſelf to be the firſt 
iioventer mad wih e 8 
7 bo % Jofir. ; 1110 15 
. The narure end manner of woking] 
_ 
7 q x 


1 K OY 
r SY; 
* een 8 


= A by 
© 


- — 
n 


— 


Fatt”; 
3 
#0 
2 
71, 8 
* 
i 
4 
77 
3 
PS”. 
* 
* 
: 
<4 
> 
„ 
% 
7. 
3 
* Ld 0 
8 
* 
. 
3 
2 * 
A: „ 
Fay 
2 — 
* 
= 
: = 
* 4 
1 
1 
. 
RE” 7 
* 
5,998 
e 
. * 
1 2 " 
as 
"a ** 
0 
5 >, 
2 „ 
1 2 L : 
f 4 * 
91 —_— 
— — oh. 4 
: s« +4 7 
So 4 "— 
»” 
U 
„ 1 - 
- 
g . 
= 
* 
2 * 
* 5 * 
+ % 
1 
= 
4 as — 
: * 
we 1 
K 
8 50 
*. þ % 
, | . 4 
4 N | 
R * - 
K 
A * 
5 - 


"* 
% 
. 
4A 
1 ” 


S 
n 


. "= 7 y . * _—_— + 7% 
« ö , y - 
Ll 4 7 2 - U 8 * pa N # 
£ oy % m 4 _ "> 
: a 4 0 , 
= * . s *, a 
. * 
- = ( 1 
” : » 
a ” * — * = 
— _ © - * 
_ 3 FY " - 
SV © 
k 


of its ſevtiall part. Btvs hing one 
| of th the ſtrangeſt wonders amongſt 
thoſe many, wherein theſe Mathe- 
4 —_ 2 _ . a hea- 
vy ould riſe by falling down, 
and * farther it paſſes by 1 own |. 
1 natura# motidn of deſcent, by ſo miich 
—— ſth ſhall it aſcend, webghough 
ſo evidemly to coneradict all 
$eaſon. and Philoſophy, yer in this 
| inſtrument it may be manifeſted both 
2 — and ſenſe. 75 
| his pipe or cavity for the matter 
ee eaſily be ma atm. 
U by renſon of its often tui but 
for txiath chere might her egen, 
48 ac0lumne; f waged, and 


esd covered. ey wh zinge 
o ſes 41: -: 7 1 


4% 2 5 Oi 
þ 
e N 


K en Sn rpanper of em 

1h; Nen 7 anpTr does, r- 
SEE Abance af þ 
* 59 Th bers lad 


Dao] 2 | 


icalar or — mußt 


be 3. 3 ee 
H 


1 of 
nearenivbdy art unto ans fl 
higher maytheioſtrumem "0 
chere being — —— ks 2: 2 
true an bat this 2 1b 17 | EE 
undarſtan 2 


4 FX 


: 


2 


eee e 
"ug 8 2 22 — 1 


eee e 


5 Cylinder with 
in ic, 6 unto ; 


ner 
line O Dis equallt che 
ing to: vero um ie 


CE D — — 
which the revolutions on the cy- 
linder are framed, and that che line 


handled. 
No-] ib-chis Screw which was be 
cular, bee i 
decline che Horizotr by the an- 
e ne us in this ſecond 5 


ECD , in he triangle, a6:in 
this other Diagram under theb fur 
r — ——— oß will 
1. onen as des: the 
e in inch a — 
wes reuncb, A warkr 
will a = through its cavity. 
Whence it is eaſie to conceive the 
certaindeclination wherein any Screw 
| muſt beę placed for itsowne conyey- 


4  [burger. the morexhe Screw. declines 
” Sr downwards towards D, My ds much 
+ [|rhSinrema F will becaried 


9 
+3 1 
„ 


Gieoble les Es e due - 

N A Waer | 
CS tan afbandy 0 f 
ſolf! wichamt 20g vie enge or 


. © doep-lic 
chiefly: the mmer r, e of 


che! 
255 . 
(ir ſhould ſeom J: 


ae tend s OP 
mans. 51 mu? b ils} en ni gie,, 


5 iaing of the wheel carri- | 4 

| dap ugain./ ? 99 n 1 

3 [Or the water falling upon one 
Seer | ; | 


> 
> a 
my + _ 
_ * ry $ * . ' 4 F 
STU 40%. ad _ — —— = 9 * 
IN 8 p p © OS 
- — 0 * = = 
3 * | | ; 
as ; wh 4 1 8 s 
—_ 4; 7 
| 225 X A. 
1 6 


che 


„ 
8 


r 


ww 


A 


N 1 X . ; , "7 o 
b ' 71 % 1s 'p 1 N 
1 1 * — 3 : 


: -V F "1 Sd N TOY 


vo * cy; 8 
| | A ang 
1 N bh 


SM 


r 
2 


ea 


24. 47 


2 
1 


STILL 


r 


* a7 


* 
« © 


| 
| 
| 
. 
1 
? 
* 
| 


= 


8324 2 „ͤ%dĩ 
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many other wheeles, as the ror 
ment is capable of. So that befides 


the greater diſtance of theſe three 


ſtreams from the center or axis, by 
which they are made ſo much heavier, 


water is forcible and violent, where- 
as. the aſcent of chat within is na- 
turall; Beſides all this, there is thrice 
as much water co tun the Screw, as 
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— and that for theſe two rea- 
1. The water that aſcends will 
not make any conſiderable ſtream 
in the fall. | 
2. This ſtream (though multipli- 
ed) will not bee of force enough ro 
turn about the Screw. - 
1. The water aſcends gently and 


ately and with force; each of the 
three veſſels being ſuppoſed full at 
the firſt ; that ſo the weight of the 
water in them might adde the grea- 
ter ſtrength and ſwiftneſſe to the 
ſtreames that deſcend from them; 
Now this ſwiſtneſſe of motion will 
cauſe ſo great ber 
them, that one of theſe little ſtreams; 
may ſpend more water in the fall, 
then a ſtream fix times bigger inthe 
aſcent, though wee ſhout 

both of them'to be cominuate; How: 
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rained'in one Helix? And inthis par: 
ticular, one that is not verſed in 
theſe kind of experiments, may bee 
eafily deceived. | 

But ſecondly , though there were 
ſo great & diſproportion, yet not- 
withſtanding the force of theſe out- 
ward ſtreams, might well enough 
ſerve for the turning of the Screw, 
if it were ſo that both its ſides would 
equiponderate the Water being in 
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them (as Ybaldus hath affirmed. ) 


But now upon farther examination, 


| we ſhall find this aſſertion of his, 


to be utterly againſt both reaſon and 
experience. And herein does conſiſt 
the chief miſtake of this contrivance. 


kor the aſcending. ſide of the Screw 
is made by the water contained in it 


ſo much heavier then the deſcending 
fide, that theſe outward ſtreams thus 


| applied, will not be of force enough 
| to make them equiponderate, much 
| lefle to move the whole. As may be 
more eafily diſcerned by this ſigure. 
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Where A B,' repreſents a Screw 
covered over, C D E, one Helix or re- 
volution of it, C D, the aſcending 
ſide, E D the deſcending ſide, the 
point D the middle. The Horizon- 


the Helix is filled with water, vis. 
of the aſcending ſide. from & the bes | 
ginning of the Heli x to D the middle 
of it; a the. deſcending ſide, 


from D-the middle, ro tho point | 8 


where the Horizontall does cut the 
Helix. Now it is evident that this 
later part DG is nothing neare ſo 
much, and conſequently not ſo hea- 
vy as the other DC. And thus is it 
in all the other tevolutions whichas:| 
they are either more or larger, ſo 
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will che difficulty of this motion bee 
| increaſed; Whence it will appeate, 
| that the outmard ſtreams which de- 
*1ſcend,” muſt be of ſo much force as | 
to countervail all char weight where- |. 
| by the aſcending ſide in every one 
of theſe revolutions does exceed the 
other; And though this may be ef- 
fected by making the water wheels 
larger, yet then the motion will be 
ſo flow, that the Screw will not be 
able to ſupply the ourward ſtreams. | 
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dance of exceptions, that ir is ſcarce 
worth the mentioning, and does by no 
.- *- © Fieans deſerve the confidence of any 
: ingenuous artiſt. | | 
2 Thus bave Þ briefly explained the 
probabilities and deſects of thoſe ſub- 
tlecontrivances, whereby the making | 
of a perpetuall motion hath been: ax- | 
cempred: I would be loath to diſcou- 
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ſlowneſle of the power in compariſon 
to the greatneſſe of the weight, were 
rightly underſtood, and throughly 
conſidered, they would make this ex- | 
periment to ſeem (if not altogether 
impoſſible, yet) much more difficult 
then otherwiſe perhaps it will appear. 
However, che inquiring afcer it, cannot 
but delſerve our endeavours, as bei 
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he forgot both his meat and drink, 
and other neceſſities of nature ; hay, 
that he neglected the faving of his 
life ; when that rude ſoldier” 
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demonſtration. What à raviſhment 


be leaped out of the Bath, and (as 
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preſently ro rhe Temple, and there | 
offered up a ſolemn ſacrifice. * And 
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ving ſo-contrivedi it, charthe 

which there is in the ſucceſſe of ſuch 
inventions, ſhould be 

to the great difficulty and labour of 
their inquiry. 


